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Desmodieae (11.01-11.25)

Genus:. Brya P. Browne

Phylogenetic Number: 11.01.

Tribe: Desmodieae.

Subtribe: Bryinae.

Species Studied—Speciesin Genus:. 4 spp.—4 spp.

Fruit alegume or loment (or loment segment); 0.8-2.5
(upper length is estimated) X 0.6-0.9 X 0.07-0.08 cm;
with deciduous calyx; without orifice formed by
curving of fruit or fruit segments; straight or curved (or
dightly curved); not plicate; not twisted; asymmetrical;
moniliform (with more or less elongated isthmuses);
when asymmetrical with 1 straight and 1 curved suture
or both sutures parallelly curved; widest near middle or
D-shaped; not inflated; flattened; without beak; rounded
at apex; apex oblique with longitudinal axis of fruit;
short tapered at base; base aligned with longitudinal
axis of fruit; with the apex and base uniform in texture;
membranous, seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin not
constricted; without sulcus; plain. Fruit substipitate or
nonstipitate. Fruit indehiscent. Replum invisible.

L oment indehiscent. Loment segments (articles)
inconspicuous; 8-15 mm long; widest across seed area;
with all essentially similar in shape; D-shaped or
curved. Epicarp dull; monochrome; brown (dark
reddish to greenish); pubescent and indurate; with 2 or
3 types of pubescence; puberulent; with pubescence
gray (short and plain tipped) or golden (long and gland
tipped); with golden hooked and gray plain hairs; with
pubescence uniformly distributed; with simple and
glandular hairs; pliable; with hair bases plain; glandu-
lar; with glandular hairs; without spines; not smooth;
with elevated features; reticulately veined; not tubercu-
late; not exfoliating; without cracks. Mesocarp absent.
Endocarp more or less glossy; monochrome; tan;
fibrous (to somewhat smooth in seed chamber); septate;
with septa thicker than paper, firm; with septa
eglandular; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seeds 1 or 2; length parallel
with fruit length; neither overlapping nor touching; in 1
series. Funiculus measured; up to 1 mm long; of 1
length only; flattened; curved. Aril absent.

Seed 3.5-5 X 2-3.5 X 0.5-0.6 mm; not overgrown; not
angular; asymmetrical; reniform; flattened; with surface
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smooth; with visible radicle and cotyledon lobes;
without external groove between radicle and cotyledon
lobes; without hilar sinus; with umbo on seed faces.
Testa not adhering to endocarp; dull; not modified by a
bloom; colored; monochrome; reddish brown; glabrous;
smooth; chartaceous. Fracture lines absent. Rim absent.
Wings absent. Raphe from lens to base of seed and
terminating; not bifurcating; darker than testa; dark
reddish brown; raised. Hilum fully concealed; con-
cealed by funicular remnant; without faboid split;
punctiform or larger than punctiform; 0.2—0.5 mm long;
with straight outline; oblong; between cotyledon and
radicle lobe; flush; within halo. Hilum halo color darker
than testa. Lens not discernible. Endosperm absent.
Cotyledons smooth; both outer faces convex; both the
same thickness; both more or less of equal length; not
folded; margin entire 180 degrees from base of radicle;
similar at apex; partially concealing radicle; notched at
radicle; with lobes; with lobes not touching; without
basal groin formed by lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; reddish tan; inner face flat; glabrous around
base of radicle. Embryonic axis deflexed; obliqueto
length of seed; without ajoint evident between the
radicle and the cotyledons. Radicle linear; deflexed and
parallel to cotyledon length; centered between cotyle-
dons; less than 1/2 length of cotyledons. Plumule
moderately developed; glabrous.

Distribution: Cuba (1 sp.) extending to Jamaica and another

species to Hispaniola.

Notes: Ohashi et al. (1981) started their treatment of the

Desmodieae with these thoughts: “A sensible classifica-
tion of Desmodieaeis prejudiced by the traditional
over-weighting of fruit characters.” [sic] “The fruit
normally consists of indehiscent jointed articles, but
fruits that open have arisen at least seven times...” They
supplemented their text with a fruit-seed plate. They
placed Brya and Cranocarpus (11.02), the only two
New World endemic genera, in the new subtribe
Bryinae, “ characterized most notably by glochidiate
hairs.” Bailey et al. (1997), using the chloroplast rpl2
intron and ORF184, suggested that Brya, Cranocarpus,
Phylacium (11.22), and Neocollettia (11.26) are not
members of Desmodieae and that they probably belong
in Aeschynomeneae (14). Lewis (1988) provided a
plate showing the fruit and seed of B. ebenus.

Brya: B. ebenus (C. Linnaeus) A.-P. de Candolle (A-E). A,

Fruits (X 3); B, seeds (X 5.4); C-D, testa (X 50,
X 1000); E, embryos (X 5).
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Genus: Cranocarpus G. Bentham

Phylogenetic Number: 11.02.

Tribe: Desmodieae.

Subtribe: Bryinae.

Species Studied—Speciesin Genus:. 2 spp.—3 spp.

Fruit aloment (or loment segment or a 1-seeded |loment); 1—

2 X 0.5-0.8 cm; with persistent calyx; with calyx
shorter than fruit; without orifice formed by curving of
fruit or fruit segments; straight; not plicate; not twisted;
asymmetrical; irregular or reniform; when asymmetri-
cal with both sutures unequally curved or 1 straight and
1 curved; narrowing in several places, resembling
Desmodium (11.09) fruit; not inflated; flattened;
without beak; rounded at apex; apex right-angled or
more with longitudinal axis of fruit; short tapered at
base; base aligned with longitudinal axis of fruit; with
the apex and base uniform in texture; membranous;
seed chambers externally visible. Fruit margin con-
stricted or not constricted; constricted only on 1 margin;
without sulcus; plain. Fruit wings absent. Fruit
nonstipitate. Fruit indehiscent. Replum invisible.

L oment indehiscent. Loment segments (articles)
inconspicuous; 8-13 mm long; widest across seed area;
with all essentially similar in shape; D-shaped (to
galeiform). Epicarp dull; monochrome; reddish brown;
pubescent and indurate; with 1 type of pubescence;
villous; with pubescence gray; with pubescence
uniformly distributed; with smple and glandular hairs
(the simple hairs longer than the glandular ones); stiff
and pliable; with hair bases plain; with glandular hairs;
without spines; not smooth; with elevated features;
reticulately veined; not tuberculate; not exfoliating;
without cracks. Seeds 1 or 2; length parallel with fruit
length; neither overlapping nor touching; in 1 series.
Funiculus less than 0.5 mm long; of 1 length only. Aril
absent.

Seed ca. 5.5 mm long; ca. 4 mm wide; ca. 1 mm thick; not
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overgrown; not angular; asymmetrical; reniform;
flattened; with surface smooth; without visible radicle
and cotyledon lobes; without hilar sinus; without umbo
on seed faces; without medial ridge on each face.
Cuticle not exfoliating; not inflated; not wrinkled. Testa
without pieces of adhering epicarp; not adhering to
endocarp; free from endocarp; dull; not modified by a

bloom; colored; monochrome; reddish brown; glabrous;
smooth; chartaceous. Pseudopleurogram absent.
Fracture lines absent. Rim absent. Wing(s) absent.
Raphe not visible. Hilum fully conceal ed; concealed by
aril remnant; with faboid split (assumed); larger than
punctiform; ca. 0.4 mm long; with straight outline;
linear; flush; not within corona, halo, or rim. Lens
discernible; ca. 0.3 mm long; with margins straight;
linear; not in groove of raphe; adjacent to hilum; ca. 0.2
mm from hilum; flush; dissimilar color from testa;
black; not within corona, halo, or rim.

Distribution: Brazil.

Notes: Bailey et al. (1997), using the chloroplast rpl2 intron

and ORF184, suggested that Cranocarpusis not a
member of Desmodieae and that it belongsin
Aeschynomeneae. Harley (1978) monographed
Cranocarpus (with two species), and Fernandes and
Bezerra (1979) named a new species. According to
Harley (1978), C. mezii P.H.W. Taubert has one- or
two-seeded fruits that are loments, and C. martii has
one-seeded fruits by abortion of the lower ovule. The
fruits of C. martii are homologous to those of C. meii,
and therefore are one-seeded loments. We had only one
misshapen seed and one fruit for study.

Cranocarpus: C. martii G. Bentham (A-D). A, Fruit

(X 3.7); B, seed (X 8.4); C-D, testa (X 50, X 1000).






Genus: Arthroclianthus H.E. Baillon

Phylogenetic Number: 11.03.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 13 spp.—ca. 10 spp.

Fruit aloment (or loment segment); 8-14 X 0.5-1.2 X 0.1—
1.15 cm; with persistent calyx; with calyx shorter than
fruit; without orifice formed by curving of fruit or fruit
segments; straight or curved (slightly); not plicate; not
twisted; asymmetrical or symmetrical; moniliform
(some with elongated isthmuses) or linear; when
asymmetrical with 1 straight and 1 curved suture or
both sutures parallelly curved; narrowing in several
places, resembling Desmodium (11.09) fruit; not
inflated; flattened; with beak; straight; with solid beak
the same color and texture as fruit; rounded at apex;
apex aligned with longitudinal axis of fruit; short
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous; seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted along both margins; without sulcus; plain.
Fruit wings absent. Fruit stipitate; with the stipe 14-40
mm long. Fruit indehiscent. Replum invisible. Loment
indehiscent. Loment segments (articles) inconspicuous,
14-35 mm long; widest across seed area; with all
essentially similar in shape; D-shaped or oblong.
Epicarp dull; monochrome; greenish brown to brown;
pubescent and indurate or glabrous; with 1 type of
pubescence; pilose; with pubescence gray; with
pubescence uniformly distributed; with simple hairs;
pliable; with hair bases plain; eglandular; without
spines; not smooth; with elevated features; reticul ately
veined; not tuberculate; not exfoliating; without cracks.
Mesocarp thin; surface uniformly veined; 1-layered;
without bal samic vesicles; without fibers; solid;
coriaceous. Endocarp glossy; monochrome; greenish
tan; smooth; septate; with septa thicker than paper,
firm; with septa eglandular; chartaceous; not exfoliat-
ing; remaining fused to mesocarp and epicarp; entire.
Seeds 4-9; length parallel with fruit length; neither
overlapping nor touching; in 1 series. Funiculus less
than 0.5 mm long; of 1 length only; triangular; straight.
Aril absent.
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Seed 7-9 X 4-4.5 X 0.4-0.5 mm; not overgrown; not

angular; asymmetrical; reniform (sub-); flattened; with
surface smooth; without visible radicle and cotyledon
lobes; without hilar sinus; without umbo on seed faces.
Testa not adhering to endocarp; dull; not modified by a
bloom; colored; monochrome; reddish brown; glabrous;
smooth; chartaceous. Fracture lines absent. Rim absent.
Wings absent. Raphe from hilum to lens (near base of
seed); not bifurcating; darker than testa; dark reddish
brown; raised. Hilum fully concealed; concealed by
funicular remnant; without faboid split; punctiform;
marginal according to radicle tip; flush; within rim.
Hilum rim color darker than testa. Lens discernible; less
than 0.5 mm in length; with margins curved; circular;
not in groove of raphe; adjacent to hilum; 2.5 mm from
hilum (length of raphe); mounded; similar color as
testa; darker than testa; dark reddish brown; not within
corona, halo, or rim. Endosperm absent. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; not concealing radicle; entire over radicle;
without lobes; with the interface division terminating at
base of radicle; without margins recessed; yellow; inner
face flat; glabrous around base of radicle. Embryonic
axis deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
linear; deflexed and parallel to cotyledon length;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule moderately developed; glabrous.

Distribution: New Caedonia

Notes: Hochreutiner (1907) monographed the genus, and

Ohashi et a. (1981) noted that Arthroclianthusis
scarcely distinct from Nephrodesmus (11.04). We are
unable to ascertain which of about ten species Ohashi et
al. recognized.

Arthroclianthus: A. pseudo-malaccensisE. Vieillard ex A.T.

Brongnairt & JA.A. Gris (C-E), A. spp. (A-B). A, Fruit
segments and articles (X 1); B, seeds (X 6.8); C-D,
testa (X 50, X 1000); E, embryos (X 5).
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Genus: Nephrodesmus A.K. Schindler

Phylogenetic Number: 11.04.

Tribe: Desmodieae.

Subtribe; Desmodiinae.

Species Studied—Speciesin Genus. 0 spp.—6 spp.

Fruit aloment (or loment segment); up to 15 X 0.7-0.85 X

0.1-0.4 (assumed) cm; with persistent or deciduous
calyx; with calyx shorter than fruit; without orifice
formed by curving of fruit or fruit segments; straight or
curved (slightly); not plicate; not twisted; asymmetrical
or symmetrical; moniliform; when asymmetrical with
both sutures parallelly curved; not inflated; flattened;
without or with beak; straight; with solid beak the same
color and texture as fruit; rounded at apex; apex aligned
with longitudinal axis of fruit; rounded at base; base
oblique with longitudinal axis of fruit; with the apex and
base uniform in texture; membranous or chartaceous
(both assumed); seed chambers externally visible. Fruit
margin constricted along both margins; without sulcus;
plain. Fruit wings absent. Fruit stipitate; with the stipe
10-15 mm long. Replum invisible. Loment indehiscent.
Loment segments (articles) inconspicuous; 15-20 mm
long; widest across seed area; with all essentialy similar
in shape; oblong. Epicarp dull; monochrome; greenish
brown or green; pubescent and indurate; with hairs
appressed; with 1 type of pubescence; with pubescence
reddish brown; with simple hairs; pliable; with hair
bases plain; eglandular; without spines; not smooth;
with elevated features; longitudinally veined relative to
fruit length (assumed); not tuberculate; not exfoliating;
without cracks. Mesocarp present or absent (assumed to
be like Desmodium (11.09). Endocarp septate; with
septa thicker than paper, firm; with septa eglandular;
chartaceous; not exfoliating; remaining fused to
mesocarp and epicarp; entire. Seeds 8-9; length parallel
with fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only.

Distribution: New Caledonia.

Notes: Ohashi et al. (1981) noted that Nephrodesmusis
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scarcely distinct from Arthroclianthus (11.03). Neither
seeds nor fruits were available for study. The only
materials available for study were axeroxed herbarium
sheet labeled N. sericeus (B.P.G. Hochreutiner) A.K.
Schindler collected by S.-R. Lenormand (2941), New

Caledonia (Royal Botanic Gardens, Kew) and N. albus
collected by B. Balansa (2808), New Caledonia (The
Natural History Museum (London)). Another sheet of
M. balansa (Royal Botanic Gardens, Kew) was studied
from a colored photograph.

Nephrodesmus: N. albus A.K. Schindler (A). A, Fruitsfrom
a colored photograph of a specimen collected by M.
Balansa 2808 New Caledonia and accessioned at Kew
(< 0.6).






Genus: Trifidacanthus E.D. Merrill
Phylogenetic Number: 11.05.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit aloment (or loment segment); 2.8-6 X 0.5-0.7 X
0.055-0.057 cm; with persistent calyx; with calyx
shorter than fruit; without orifice formed by curving of
fruit or fruit segments; straight or curved (slightly); not
plicate; not twisted; asymmetrical; moniliform; when
asymmetrical with 1 straight and 1 curved suture or
both sutures parallelly curved; narrowing in several
places, resembling Desmodium (9.09) fruit; not inflated;
flattened; with beak; straight or declined; with solid
beak the same color and texture as fruit; rounded at
apex; apex aligned with longitudinal axis of fruit; short
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
membranous, seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted on 1 margin and slightly constricted on the
other margin; without sulcus; plain. Fruit wings absent.
Fruit stipitate; with the stipe 9-25 mm long. Fruit
indehiscent. Replum invisible. Loment indehiscent.

L oment segments (articles) inconspicuous; 2.5-10 mm
long; widest across seed area; with all essentially
similar in shape; D-shaped, oblong, or quadrangular.
Epicarp dull; monochrome; brown or tan; pubescent
and indurate; with 1 type of pubescence; puberulent;
with pubescence gray; with pubescence uniformly
distributed; with ssmple hairs; pliable; with hair bases
plain; eglandular; without spines; not smooth; with
elevated features; reticulately veined; not tuberculate;
not exfoliating; without cracks. Mesocarp absent.
Endocarp dull; monochrome; reddish brown; smooth;
septate; with septa thicker than paper, firm; with septa
eglandular; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seeds 3-8; length parallel with
fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; triangular; straight. Aril dry; rim-aril; reddish
brown.

Seed 24.5 X 1-1.4 X 0.7-0.8 mm; not overgrown; not
angular; asymmetrical; reniform; compressed; with
surface smooth; without visible radicle and cotyledon
lobes; without hilar sinus; without umbo on seed faces.
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Testa not adhering to endocarp; dull; not modified by a
bloom; colored; monochrome; reddish brown; glabrous;
smooth; coriaceous. Fracture lines absent. Rim absent.
Wings absent. Raphe not visible. Hilum visible; with
faboid split; with the lips of the faboid split the same
color astherest of the hilum; larger than punctiform;
0.4 mm long; with curved outling; elliptic; marginal
according to radicle tip or between cotyledon and
radicle lobe; recessed; not within corona, halo, or rim.
Lens discernible; less than 0.5 mm in length or equal to
or greater than 0.5 mm in length; 0.5 mm long; with
margins straight; linear; not in groove of raphe;
confluent with hilum; recessed; dissimilar color from
testa; darker than testa; black; not within corona, halo,
or rim. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; inner face flat. Embryonic axis deflexed;
oblique to length of seed; without ajoint evident
between the radicle and the cotyledons. Radicle linear;
lobe tip straight; oblique to cotyledons; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule rudimentary.

Distribution: Vietnam, Hainan, Philippines, and L esser

Sunda Islands.

Notes: Merrill (1917) founded the genus without seeing

fruits; 2 years later he described the fruits (Merrill
1919). Ohashi et al. (1996) revised the genus and
concluded that it is adistinct, montypic genusin tribe
Desmodieae.

Trifidacanthus: T. unifoliolatus E.D. Merrill (A-E). A, Fruit

(immature and nearly entire) and article (mature) (X 3);
B, seed (X 7.6); C-D, testa (X 50, X 1000); E,
embryos (X 7).
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Genus: Dendrolobium (R. Wight & G.A.W. Arnott) G.

Bentham

Phylogenetic Number: 11.06.

Tribe: Desmodieae.

Subtribe; Desmodiinae.

Species Studied—Speciesin Genus. 11 spp.—13 spp.

Fruit aloment (or loment segment) or legume; unilocular;
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0.94.5 X 0.5-0.85 X 0.12-0.3 cm; with deciduous
calyx; without orifice formed by curving of fruit or fruit
segments; dightly curved, straight, or curved; not
plicate; not twisted; asymmetrical; moniliform, linear,
or falcate (sub-); when asymmetrical with both sutures
parallelly curved or 1 straight and 1 curved suture;
narrowing in several places, resembling Desmodium
(11.09) fruit; not inflated; compressed or flattened; with
or without beak; straight; with solid beak the same
color and texture as fruit; short tapered at apex; apex
aligned with longitudinal axis of fruit; short tapered or
rounded at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
ligneous; seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted along both margins; without sulcus; plain.
Fruit substipitate or nonstipitate. Fruit indehiscent.
Replum invisible. Loment an intact article; indehiscent.
L oment segments (articles) inconspicuous; 7-8 mm
long; widest across seed area; with all essentially
similar in shape; D-shaped or quadrangular. Epicarp
dull; monochrome; reddish brown; pubescent and
indurate, glabrous, or glabrate; with hairs appressed or
erect; with 1 type of pubescence; tomentose; with
pubescence golden; with pubescence uniformly
distributed; with ssmple hairs; pliable; with hair bases
plain; eglandular; without spines; not smooth; with
elevated features; not veined or reticulately veined (D.
dispermum (B. Hayata) A.K. Schindler and D.
rostratum (A.K. Schindler) A.K. Schindler); not
tuberculate; wrinkled; not exfoliating; without cracks.
Mesocarp thick; surface not veined; 1- or 2-layered;
without bal samic vesicles; without fibers; solid; with
honeycomb layer over solid layer; ligneous. Endocarp
glossy; monochrome; tan (to reddish); smooth; septate;
with septa thicker than paper, firm; with septa
eglandular; chartaceous; not exfoliating; remaining
fused to mesocarp and epicarp; entire. Seeds 1-8;
length parallel with fruit length; neither overlapping nor

touching; in 1 series. Funiculus measured or less than
0.5 mm long; 0.5 mm long; of 1 length only; thick;
straight. Aril absent.

Seed 3-3.6 X 2-2.8 X 1-1.6 mm; not overgrown; not

angular; asymmetrical; oblong, ovate, elliptic, or
quadrangular; compressed; with surface smooth;
without visible radicle and cotyledon |obes; without
hilar sinus; without or with umbo on seed faces; with
umbo on both faces of seed. Testa not adhering to
endocarp; glossy; not modified by a bloom; colored;
monochrome; reddish brown; glabrous; smooth;
coriaceous. Fracture lines absent. Rim absent. Wings
absent. Raphe not visible. Hilum visible or fully
concealed; concealed by funicular remnant; with faboid
split; with the lips of the faboid split the same color as
the rest of the hilum; punctiform; marginal according to
radicle tip; recessed; within rim. Hilum rim color of
testa. Lens discernible; less than 0.5 mm in length or
equal to or greater than 0.5 mm in length; 0.5 mm long;
with margins straight or curved; triangular or linear; 2
circular mounds separated by groove; not in groove of
raphe; confluent with hilum; mounded; dissimilar color
from testa; darker than testa; dark reddish brown; not
within corona, halo, or rim. Endosperm thin; covering
entire embryo; adnate to testa or adnate to embryo.
Cotyledons smooth; both outer faces convex; both the
same thickness; both more or less of equal length; not
folded; margin entire 180 degrees from base of radicle;
similar at apex; not concealing radicle; entire over
radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; yellow; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; without ajoint evident between the radicle and
the cotyledons. Radicle linear or bulbose; deflexed and
parallel to cotyledon length or width; centered between
cotyledons; less than 1/2 length of cotyledons. Plumule
moderately developed or rudimentary; glabrous.

Distribution: Tropical Asia, Australia, and Indian Ocean

coastal region.

Notes: Ohashi (1973) monographed the genus and provided

illustrations of fruits and seeds. He (Ohashi 1997b,c)
also reviewed the species of Malesia, Australia, and Fiji
and D. cumingianum G. Bentham.

Dendrolobium: D. lanceolatum (S.T. Dunn) A.K. Schindler

(C-E), D. spp. (A-B). A, Fruit segment and articles
(X 2.3); B, seeds (X 2.6); C-D, testa (X 50, X 1000);
E, embryos (X 5).
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Genus: Phyllodium A.N. Desvaux

Phylogenetic Number: 11.07.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 6 spp.—6 spp.

Fruit aloment (or loment segment) or legume; unilocular;

touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; flattened; straight. Aril dry; rim-aril;
tan.

Seed 2.2—4 X 1.8-3 X 1 mm; not overgrown; not angular;

symmetrical or asymmetrical; reniform; compressed,;
with surface smooth; without visible radicle and
cotyledon lobes; without hilar sinus; without umbo on
seed faces. Testa not adhering to endocarp; glossy or
dull; not modified by a bloom; colored; monochrome;
reddish brown or tan; glabrous; smooth; chartaceous.

0.4-4 X 0.3-0.4 X 0.1-0.15 cm; with persistent calyx;
with calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; straight or curved (or
dlightly curved); not plicate; not twisted; asymmetrical;
when asymmetrical with 1 straight and 1 curved suture;
widest near middle or D-shaped; not inflated; flattened;
with beak; straight or coiled; with solid beak the same
color and texture as fruit; rounded at apex; apex aligned
or oblique with longitudinal axis of fruit; short tapered
or rounded at base; base aligned with longitudinal axis
of fruit; with the apex and base uniform in texture;
membranous, seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted on 1 margin and slightly constricted on the
other margin; without sulcus; plain or embellished; with
fringe (of hair). Fruit wings absent. Fruit nonstipitate.
Fruit indehiscent. Replum invisible. Loment indehis-
cent. Loment segments (articles) inconspicuous; 3—4
mm long; widest across seed area; with upper and lower
1 different shape than middle ones; D-shaped or
quadrangular. Epicarp dull; monochrome; reddish
brown; pubescent and indurate; with hairs erect or
appressed; with 1 type of pubescence; pilose; with
pubescence golden or gray; with pubescence uniformly
distributed; with ssmple hairs; pliable; with hair bases
plain; eglandular; without spines; not smooth; with
elevated features; veined or not veined; reticulately
veined; not tuberculate; not exfoliating; without cracks.
Mesocarp thin; surface not veined; 1-layered; without
balsamic vesicles; without fibers; solid; chartaceous.
Endocarp dull; monochrome or mottled and streaked
(area below seed somewhat streaked and mottled to
lighter colored); reddish brown or tan (reddish); with
mottling over seed chambers; with brown (reddish) or
tan (reddish) overlay; smooth; septate; with septa
thicker than paper, firm; with septa eglandular;
chartaceous; not exfoliating; remaining fused to
mesocarp and epicarp; entire. Seeds 1-9; length
transverse to fruit length; neither overlapping nor

Fracture lines absent. Rim absent. Wings absent. Raphe

not visible. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; larger than punctiform or punctiform; 0.5 mm
long; with curved outline; circular; marginal according
to radicle tip; recessed; not within corona, halo, or rim.
Lens discernible; less than 0.5 mm in length; with
margins straight or curved; linear or wedge-shaped;
circular; not in groove of raphe; confluent with hilum;

mounded; dissimilar color from testa; darker than testa;

black or tan (reddish); not within corona, halo, or rim.
Endosperm thin; covering entire embryo; adnate to
embryo. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal

length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; not concealing radicle; entire

over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; white or tan (to nearly white); inner face flat;
glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed; without ajoint

evident between the radicle and the cotyledons. Radicle

linear; deflexed and parallel to cotyledon length;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule moderately developed; glabrous.

Distribution: Southern Asiaand northern Australia.
Notes: Ohashi (1973) monographed the genus and provided

awider range of fruit and seed characters than our
plate.

Phyllodium: P. pulchellum (C. Linnaeus) A.N. Desvaux

(C-E), P. spp. (A-B). A, Fruits (1- and 2-seeded) (X 5);

B, seeds (X 6.8); C-D, testa (X 50, X 1000); E,
embryos (X 10).
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Genus: Aphyllodium (A.-P. de Candolle) F. Gagnepain
Phylogenetic Number: 11.08.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 1 sp.—4 spp.

Fruit aloment (or loment segment) or legume; 0.2-1.7 X
0.3-0.35 X 0.12-0.15 cm; with persistent or deciduous
calyx; with calyx shorter than fruit; without orifice
formed by curving of fruit or fruit segments; straight;
not plicate; not twisted; symmetrical; elliptic or
moniliform; not inflated; flattened; with beak; straight;
with solid beak the same color and texture as fruit;
tapered, rounded, or truncate (if lower of two articles)
at apex; apex aligned or oblique with longitudinal axis
of fruit; short tapered or truncate (if upper article of
two) at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous; seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted along both margins; without sulcus; plain.
Fruit wings absent. Fruit nonstipitate. Fruit indehiscent.
Replum invisible. Loment indehiscent. Loment seg-
ments (articles) inconspicuous; 3.5-4 mm long; widest
across seed area; with all essentially similar in shape;
elliptic. Epicarp dull; monochrome; reddish brown;
pubescent and indurate; with hairs appressed or erect;
with 1 type of pubescence; velutinous; with pubescence
gray; with pubescence uniformly distributed; with
simple hairs; stiff; with hair bases plain; antrorse;
straight at apex; eglandular; without spines; not smooth;
with elevated features; reticulately veined; not tubercu-
late; not exfoliating; without cracks. Mesocarp thin;
surface not veined; 1-layered; without balsamic
vesicles; without fibers; solid; coriaceous. Endocarp
glossy; monochrome; tan; smooth; septate or
nonseptate; with septa thicker than paper, firm; with
septa eglandular; chartaceous; not exfoliating; remain-
ing fused to mesocarp and epicarp; entire. Seeds 2 or 1,
length parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; flattened or triangular; straight. Aril
present (easily knocked off); dry; rim-aril; greenish tan
or green.

Seed 1.2-1.5 X 1-1.2 X 1-1.1 mm; not overgrown; not

angular; asymmetrical; oblong; compressed; with
surface smooth; with or without visible radicle and

650

cotyledon lobes; without external groove between
radicle and cotyledon lobes; without hilar sinus; with
umbo on both faces of seed. Testa not adhering to
endocarp; glossy; not modified by a bloom; colored;
monochrome or mottled and streaked; greenish tan,
green, or purple; with purple overlay (more frequent
than background color); glabrous; smooth; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform (much smaller and much less
conspicuous than the darker lens on greenish seeds);
between cotyledon and radicle lobe; recessed; not
within corona, halo, or rim or within halo. Hilum halo
color of testa (but not mottled with purple). Lens
discernible (greenish seeds) or not discernible (purplish
seeds); less than 0.5 mm in length; with margins
straight or curved; square; 2 circular mounds separated
by groove; not in groove of raphe; confluent with
hilum; mounded; dissimilar color from testa; darker
than testa; reddish brown; not within corona, halo, or
rim. Endosperm thin; covering entire embryo; adnate to
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; partially concealing radicle;
entire over radicle; without lobes; with the interface
division terminating at base of radicle; without margins
recessed; yellow or green; inner face flat; glabrous
around base of radicle. Embryonic axis deflexed;
oblique to length of seed; without ajoint evident
between the radicle and the cotyledons. Radicle linear;
deflexed and parallel to cotyledon length; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule moderately devel oped; glabrous.

Distribution: Tropical Asiato Australia.

Notes: Ohashi (1997a) corrected the name of this genus

from Dicerma A..-P. de Candolle to Aphyllodium and
defined its species more narrowly so that it has four
species, the count we used. He (Ohashi 1973) also
provided excellent drawings of fruits and seeds of the
three species when treated as Dicerma.

Aphyllum: A. biarticulatum (C. Linnaeus) F. Gagnepain

(A-E). A, Fruits (1- and 2-seeded: 1-seeded with calyx
and petal) (X 6.8); B, seeds (X 10); C-D, testa (X 50,
X 1000); E, embryos (X 10).






Genus: Desmodium A.N. Desvaux

Phylogenetic Number: 11.09.

Tribe: Desmodieae.

Subtribe; Desmodiinae.

Species Studied—Speciesin Genus. 69 spp.—ca. 300 spp.

Fruit aloment (or loment segment) or legume; unilocular;
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0.8-5 X 0.08-2.5 X 0.02-0.09 cm; with persistent
calyx; with calyx shorter than fruit; without orifice
formed by curving of fruit or fruit segments; straight,
curved (or sightly curved), or contorted; not plicate or
plicate (D. styracifolium (P. Osbeck) E.D. Merrill
plicate when young and becoming straight with age);
not twisted or twisted; symmetrical or asymmetrical;
linear, circular (with notch at funiculus), dolabriform,
irregular, or samaroid; when asymmetrical with 1
straight and 1 curved suture, both sutures parallelly
curved, or both sutures unequally curved; narrowing in
several places; not inflated or inflated; flattened or
compressed; without or with beak; with solid beak the
same color and texture as fruit; rounded or short tapered
at apex; apex aligned or oblique with longitudinal axis
of fruit; short tapered, tapered, or long tapered at base;
base aligned with longitudinal axis of fruit; with the
apex and base uniform in texture; membranous,
coriaceous, or chartaceous; seed chambers externally
visible; with the raised seed chambers not torulose.
Fruit margin constricted or not constricted; constricted
on 1 margin and slightly constricted on the other
margin, slightly constricted only on 1 margin, con-
stricted only on 1 margin, or slightly constricted along
both margins; without sulcus; plain or embellished;
with prickles (at least stiff, usually hooked hairs). Fruit
wing 1; up to 10 mm wide; samaroid; on 1 suture. Fruit
substipitate or stipitate; with the stipe 1-20 mm long.
Fruit indehiscent or with all layers dehiscing (tardily);
splitting along suture. Dehiscence of valvesaong 1
suture; media and up and down; passive. Replum
invisible (most spp.) or visible (at least 1 sp. in Panama
(Schubert 1980)). Loment indehiscent (most spp.) or
dehiscing along 1 suture (few spp., especially spp. in
subtribe Sagotia). Loment segments (articles) incon-
spicuous; 2-30 mm long; widest across seed area; with
all essentialy similar in shape; D-shaped, triangular,
curved, quadrangular, or circular (with notch at
funiculus more or less dolobriform). Epicarp dull;
monochrome or multicolored; mottled; brown (various
shades and combinations, especially reddish) or tan (to

greenish); with brown (reddish) or purple overlay;
glabrate or glabrous; with hairs erect or appressed; with
1 or 2 types of pubescence; pilose, puberulent, or
velutinous; with pubescence golden, brown, yellow, or
gray-brown; with golden hooked hairs and gray plain
hairs; with pubescence uniformly distributed; with
simple hairs (plain and hooked hairs mixed, plain hairs,
or hooked hairs); pliable or stiff; with hair bases plain;
straight, retrorse, or antrorse; hooked or straight at
apex; eglandular; without spines; not smooth; with
elevated features; veined or not veined; reticulately
veined; not tuberculate; wrinkled; not exfoliating;
without cracks. Mesocarp present or absent; thin;
surface not veined; 1-layered; without balsamic
vesicles; without fibers; solid; chartaceous or coria-
ceous. Endocarp glossy or dull; monochrome; tan;
spongy; with hairsin longitudinal rows (D. auricomum
R. Graham); septate; with septa thicker than paper,
firm; with septa eglandular; chartaceous; not exfoliat-
ing; remaining fused to mesocarp and epicarp; entire.
Seeds 1-12; length parallel with fruit length; neither
overlapping nor touching; in 1 series. Funiculus less
than 0.5 mm long or measured; up to 4 mm long; of 1
length only; thick, flattened, or filiform; straight,
curved, or S-curved. Aril present or absent; dry; rim-aril
or cupshaped (only D. microphyllum (C.P. Thunberg)
A.-P. de Candolle); entire; covering less than 1/2 of
seed.

Seed 0.7-12.5 X 0.5-5 X 0.5—-1 mm; not overgrown; not

angular; asymmetrical; D-shaped, oblong, quadrangu-
lar, rectangular, reniform, or linear; flattened or
compressed; with surface grooved (D. oojeinensis (W.
Roxburgh) H. Ohashi) or smooth; with grooves
longitudinal and oblique; without visible radicle and
cotyledon lobes; without hilar sinus; without umbo on
seed faces. Testa not adhering to endocarp; dull or
glossy; not modified by abloom; colored; monochrome
or mottled and streaked; with frequent mottles; with
frequent streaks; dark to light reddish to brown, tan,
green, or olive (green); with brown (dark reddish)
overlay; glabrous; smooth or not smooth; with elevated
or recessed features; faintly wrinkled; pitted with small
separate pits; chartaceous or coriaceous. Fracture lines
absent. Rim absent. Wings absent. Raphe not visible.
Hilum visible or fully concealed; concealed by funicu-
lar remnant; with or without faboid split; with the lips
of the faboid split the same color as the rest of the
hilum; punctiform or larger than punctiform; up to 1
mm long; with curved or straight outline; circular,
oblong, or linear; marginal according to radicletip or
between cotyledon and radicle lobe; recessed; within



rim or not within corona, halo, or rim. Hilum rim color
darker than testa. Lens discernible; lessthan 0.5 mmin
length or equal to or greater than 0.5 mm in length; up
to 0.5 mm long; with margins straight or curved;
circular, oblong, elliptic, or 2 circular mounds separated
by groove; not in groove of raphe; confluent with
hilum; flush; dissimilar color from testa; darker than
testa; reddish brown, black, or yellow (reddish); not
within corona, halo, or rim. Endosperm present or
absent; thin; covering entire embryo; adnate to testa or
embryo. Cotyledons smooth or not smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; yellow, tan, or green;
inner face flat; glabrous around base of radicle. Embry-
onic axis deflexed; oblique to length of seed; without a
joint evident between the radicle and the cotyledons.
Radicle linear; deflexed and parallel to cotyledon
length; centered between cotyledons; less than 1/2
length of cotyledons. Plumule moderately developed,
well developed, or rudimentary; glabrous.

Distribution: Worldwide.

Notes. Several regional or country treatments were re-
viewed: Schubert (1980), Panama; Oliveira (1983,
1990), Brazil; Verdcourt (1974), Zambia; Schubert
(1952, 1954), Congo; Ohashi (1973), Asia; and Ohashi
(1988), Hawaii. Verdcourt (1977) synonymized
Papilionopsis C.G.G.J. van Steenis with Desmodium,
and Ohashi (1982b) transferred Murtonia W.G. Craib to
Desmodium as a subgenus. Although most species of
Desmodium have indehiscent lomentaceous fruits, a
few species have dehiscent loments, especialy in the
subgenus Sagatia (O.P. Swartz) A.-P. de Candolle, D.
heterophyllum (C.L. von Willdenow) A.-P. de Candolle
and D. microphyllum (C.P. Thunberg) A.-P. de
Candolle. Desmodium auricomum loments have a
longitudinal band of dense hairs on the lateral surfaces.
All species of Desmodium except one, D.
microphyllum, have small, dry rim-arils (Ohashi 1973);
D. microphyllum has small, dry, cupshaped arils
(Ohashi 1973).
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Desmodium: D. uncinatum (N. von Jacquin) A.-P. de
Candolle (C-E), D. spp. (A-B). A, Fruits, partia fruits,
and articles (X 1.9); B, seeds (X 3.4); C-D, testa
(X 50, X 1000); E, embryos (X 10).
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Genus: Codariocalyx J.C. Hasskarl

Phylogenetic Number: 11.10.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus:. 2 spp.—2 spp.

Fruit alegume (resembling aloment); unilocular; 0.7-5 X

0.3-0.7 X 0.18-0.2 cm; with persistent calyx; with
calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; curved (or slightly
curved); not plicate; not twisted; asymmetrical; linear
(with toothed lower suture); when asymmetrical with 1
straight and 1 curved suture or both sutures nearly
straight; narrowing in several places, resembling
Desmodium (11.09) fruit (false loment); not inflated;
flattened; without beak; rounded at apex; apex oblique
or aligned with longitudinal axis of fruit; short tapered
or rounded at base; base oblique with longitudinal axis
of fruit; with the apex and base uniform in texture;
coriaceous; seed chambers externally visible; with the
raised seed chambers torulose. Fruit margin constricted
only on 1 margin; without sulcus; plain. Fruit wings
absent. Fruit nonstipitate. Fruit with all layers dehisc-

ing; splitting along suture (lower). Dehiscence of valves

along 1 suture (lower margin); passive. Replum
invisible. Epicarp dull; monochrome; dark reddish
brown; pubescent and indurate; with hairs erect or
appressed; with 1 type of pubescence; pilose or
tomentose; with pubescence golden (hook tipped) and
gray (plain tipped); with pubescence uniformly distrib-
uted; with simple hairs (shorter gray plain tipped,
longer yellow hooked tipped); with hair bases plain;
eglandular; without spines; smooth; not veined; not
tuberculate; not exfoliating; without cracks. Mesocarp
thin; surface not veined; 1-layered; without balsamic
vesicles; without fibers; solid; coriaceous. Endocarp
dull or glossy; monochrome; reddish tan or brown
(reddish); smooth; septate; with septa thicker than
paper, firm; with septa eglandular; chartaceous; not
exfoliating; remaining fused to mesocarp and epicarp;
entire. Seeds 1-13; length parallel with fruit length;
neither overlapping nor touching; in 1 series. Funiculus
less than 0.5 mm long; of 1 length only; flattened or
triangular; straight. Aril fleshy; cupshaped (with
undulate margin); covering less than 1/2 of seed; tan.

Seed 2.54.5 X 2.54 X 1.5-1.7 mm; not overgrown; not

angular; asymmetrical; elliptic or reniform; com-

pressed; with surface smooth; without visible radicle
and cotyledon lobes; without hilar sinus; with umbo on
seed faces. Testa not adhering to endocarp; glossy or
dull; not modified by a bloom; colored; monochrome or
mottled and streaked; with frequent mottles; with
frequent streaks; reddish brown; with black overlay;
glabrous, smooth; coriaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe not visible. Hilum
visible or partially concealed; concealed by aril; with
faboid split; with the lips of the faboid split the same
color astherest of the hilum; larger than punctiform; 1
mm long; with straight outline; oblong; marginal
according to radicle tip; recessed; not within corona,
halo, or rim. Lens not discernible. Endosperm thin;
covering entire embryo; adnate to testa. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; not concealing radicle; entire over radicle;
without lobes; with the interface division terminating at
base of radicle; without margins recessed; yellow; inner
face flat; glabrous around base of radicle. Embryonic
axis deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
bulbose; deflexed and parallel to cotyledon length;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule moderately developed; glabrous.

Distribution: Southeastern Asia and tropical Austraia.

Notes: Ohashi (1973) monographed the two species and

provided fruit and seed illustrations. The multiseeded
legumes of Codariocalyx have persistent septa between
the seed compartments, so that the fruit appearsto be a
loment. It dehisces along the lower suture releasing the
seeds from the individual seed compartments. The
dehisced fruit isaline of open individual seed compart-
ments which continue to be joined by the upper suture.

Codariocalyx: C. gyroides (W. Roxburgh ex J.H.F. Link)

JK. Hasskarl (C-E), C. spp. (A-B). A, Fruits (X 2); B,
seeds (X 7.3); C-D, testa (X 50, X 1000); E, embryos
(X 8).
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Genus: Pseudarthria R. Wight & G.A.W. Arnott
Phylogenetic Number: 11.11.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 3 spp.—4—6 spp.

Fruit alegume; unilocular; 1.3-2 X 0.3-0.5 X 0.1-0.13 cm;

with persistent calyx; with calyx shorter than fruit;
without orifice formed by curving of fruit or fruit
segments; straight or curved (slightly); not plicate; not
twisted; asymmetrical; oblong; when asymmetrical with
both sutures nearly straight; not inflated; flattened; with
or without beak; straight; with solid beak the same
color and texture as fruit; rounded at apex; apex aligned
with longitudinal axis of fruit; short tapered at base;
base oblique or aligned with longitudinal axis of fruit;
with the apex and base uniform in texture; membra-
nous; seed chambers externally invisible or visible
(faintly); with the raised seed chambers not torul ose.
Fruit margin not constricted; without sulcus; plain. Fruit
wings absent. Fruit substipitate. Fruit with al layers
dehiscing; splitting along suture. Dehiscence of valves
along 1 suture; apical and down (assumed); active; with
valves reflexing. Replum invisible. Epicarp dull;
monochrome; dark reddish brown; pubescent and
indurate; with 1 type of pubescence; puberulent; with
pubescence golden (P. viscida (C. Linnaeus) R. Wight
& G.A.W. Arnott with hooked-tipped hairs) or gray (P.
hookeri without hooked-tipped hairs or P. fagifoli J.G.
Baker with straight- and hooked-tipped hairs); with
pubescence uniformly distributed; with simple hairs;
pliable; with hair bases plain; eglandular; without
spines; not smooth; with elevated features; not veined
or transversely veined relative to fruit length and
reticulately veined; not tuberculate; not exfoliating;
without cracks. Mesocarp thin; surface not veined; 1-
layered; without bal samic vesicles; without fibers;
solid; coriaceous (sub-). Endocarp dull; monochrome;
reddish brown; smooth; nonseptate; chartaceous; not
exfoliating; remaining fused to mesocarp and epicarp;
entire. Seeds 5-8; length transverse or oblique to fruit
length; touching; in 1 series. Funiculus measured; 10
mm long; of 1 length only; filiform; S-curved or
curved. Aril dry; rim-aril; reddish brown.

Seed 2.5 X 1.5 X 1 mm; not overgrown; not angular or

angular; asymmetrical; reniform, oblong, triangular, or
irregular; compressed; with surface smooth; without or

with visible radicle and cotyledon lobes; without or
with external groove (faintly) between radicle and
cotyledon lobes; with external groove between radicle
and cotyledon lobes same color as testa; without hilar
sinus; with umbo on seed faces. Testa not adhering to
endocarp; dull; not modified by a bloom; colored,;
monaochrome; reddish brown, tan (to greenish or
reddish), black (P. viscida), or orange (seeds have been
described as orange); glabrous, smooth (P. hookeri and
P. fagifolia) or not smooth (P. viscida); with elevated
features; shagreen; coriaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe not visible. Hilum
visible; with faboid split; with the lips of the faboid
split the same color as the rest of the hilum; punctiform;
marginal according to radicletip or between cotyledon
and radicle lobe; barely recessed; not within corona,
halo, or rim or within halo (faint). Hilum halo color of
testa. Lens not discernible or discernible (faintly); less
than 0.5 mm in length; with margins straight or curved;
somewhat linear or triangular; not in groove of raphe;
confluent with hilum; flush; similar color as or dissimi-
lar color from testa; darker than testa; reddish brown or
tan (greenish); not within corona, halo, or rim. En-
dosperm thin; covering entire embryo; adnate to
embryo. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; tan; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; without ajoint evident between the radicle and
the cotyledons. Radicle linear; deflexed and parallel to
cotyledon length; centered between cotyledons; less
than 1/2 length of cotyledons. Plumule moderately
developed; glabrous.

Distribution: Old World tropics.

Pseudarthria: P. hookeri R. Wight & G.A.W. Arnott (C-E),

P. spp. (A-B). A, Fruits (X 4); B, seeds (X 8.8); C-D,
testa (X 50, X 1000); E, embryos (X 10).
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Genus: Pycnospora R. Brown ex R. Wight & G.A.W.
Arnott

Phylogenetic Number: 11.12.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume; unilocular; 1-1.3 X 0.5-0.6 X 0.5 cm; with
persistent calyx; with calyx shorter than fruit; without
orifice formed by curving of fruit or fruit segments;
straight; not plicate; not twisted; asymmetrical; oblong;
when asymmetrical with 1 straight and 1 curved suture
or both sutures nearly straight; widest near middle or
D-shaped; inflated; terete; without or with beak;
straight or hooked; with solid beak the same color and
texture as fruit; rounded at apex; apex aligned with
longitudinal axis of fruit; rounded at base; base aligned
or oblique with longitudinal axis of fruit; with the apex
and base uniform in texture; membranous; seed
chambers externally invisible. Fruit margin not
constricted; without sulcus; plain. Fruit wings absent.
Fruit substipitate. Fruit with all layers dehiscing;
splitting along suture. Dehiscence of valvesaong 1
suture; apical and down (assumed); passive. Replum
invisible. Epicarp dull; monochrome or multicol ored;
mottled (large areas); blackish brown, tan (blackish), or
black; with black overlay; pubescent and indurate; with
2 types of pubescence; puberulent; with pubescence
golden or gray (and some hooked); with erect golden
hairs and white hooked or not hooked hairs; with
pubescence uniformly distributed; with simple hairs;
pliable; with hair bases plain; eglandular; without
spines; not smooth; with elevated features; transversely
veined relative to fruit length and reticulately veined;
not tuberculate; not exfoliating; without cracks.
Mesocarp very thin; surface not veined; 1-layered;
without bal samic vesicles; without fibers; solid;
chartaceous. Endocarp glossy; monochrome; blackish
brown; smooth; nonseptate; chartaceous; not exfoliat-
ing; remaining fused to mesocarp and epicarp; entire.
Seeds 10; length parallel with fruit length; neither
overlapping nor touching; in 1 series. Funiculus less
than 0.5 mm long; of 1 length only; filiform; straight.
Aril dry; rim-aril; dark reddish brown.

Seed 1-1.3 X 0.8-1 X 0.5 mm; not overgrown; not angular;

asymmetrical; reniform; compressed; with surface
smooth; without visible radicle and cotyledon lobes;
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without hilar sinus; without umbo on seed faces. Testa
not adhering to endocarp; dull; not modified by a
bloom; colored; monochrome; reddish brown; glabrous;
smooth; coriaceous. Fracture lines absent. Rim absent.
Wings absent. Raphe not visible. Hilum visible; with
faboid split; with the lips of the faboid split the same
color astherest of the hilum; punctiform; marginal
according to radicle tip; barely recessed; within halo.
Hilum halo color lighter than testa. Lens discernible;
less than 0.5 mm in length; with margins straight or
curved; oblong; not in groove of raphe; adjacent to
hilum; 0.1 mm from hilum; flush; dissimilar color from
testa; darker than testa; black; not within corona, halo,
or rim. Endosperm thin; covering entire embryo; adnate
to testa. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; tan; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; without ajoint evident between the radicle and
the cotyledons. Radicle linear; deflexed and parallel to
cotyledon length; centered between cotyledons; less
than 1/2 length of cotyledons. Plumule moderately
developed; glabrous.

Distribution: Tropical Africa, Indiato Philippines, New

Guinea, and northern Australia.

Pycnospora: P. lutescens (J.L.M. Poiret) A.K. Schindler

(A-E). A, Fruits (dehisced and closed) (X 4.6); B,
seeds (X 9.3); C-D, testa (X 50, X 1000); E, embryos
(X 25).






Genus: Tadehagi H. Ohashi

Phylogenetic Number:11.13.

Tribe: Desmodieae.

Subtribe; Desmodiinae.

Species Studied—Speciesin Genus. 1 sp.—4 spp.

Fruit aloment (or loment segment); 2.5-4.7 X 0.45-0.7 X
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0.07-0.09 cm; with persistent calyx; with calyx shorter
than fruit; without orifice formed by curving of fruit or
fruit segments; straight or curved (slightly); not plicate;
not twisted; asymmetrical; moniliform; when asym-
metrical with 1 straight and 1 curved suture or both
sutures paralelly curved; narrowing in several places,
resembling Desmodium (11.9) fruit; not inflated;
flattened; with beak; straight; with solid beak the same
color and texture as fruit; rounded at apex; apex aligned
or oblique with longitudinal axis of fruit; short tapered
at base; base aligned or oblique with longitudinal axis
of fruit; with the apex and base uniform in texture;
membranous, seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted on 1 margin and slightly constricted on the
other margin; without sulcus; plain. Fruit wings absent.
Fruit stipitate, substipitate, or nonstipitate; with the
stipe up to 14 mm long. Fruit indehiscent. Replum
invisible. Loment indehiscent. Loment segments
(articles) inconspicuous; 2.7-10 mm long; widest
across seed area; with upper and lower 1 different shape
than middle ones; D-shaped, rectangular, or quadrangu-
lar. Epicarp dull; monochrome; brown to reddish or
dark reddish brown; pubescent and indurate or glabrous
(except for scattered hairs on suture); with 1 or 2 types
of pubescence; pilose; with pubescence yellow; with
long and short yellow hairs intermixed; with pubes-
cence uniformly distributed; with simple hairs; longer
stiff and pliable (shorter); with hair bases plain;
antrorse; straight at apex; eglandular; without spines;
not smooth; with elevated features; reticulately veined;
not tuberculate; not exfoliating; without cracks.
Mesocarp absent. Endocarp dull; monochrome; reddish
brown; smooth; septate; with septa thicker than paper,
firm; with septa eglandular; chartaceous; not exfoliat-
ing; remaining fused to epicarp; entire. Seeds 5-7;
length parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus measured; 2 mm long;
of 1 length only; filiform; curved or straight. Aril dry;
rim-aril; tan.

Seed 2.5-3.7 X 2-2.5 X 0.7-1.5 mm; not overgrown;

angular or not angular; asymmetrical; reniform or
irregular; compressed; with surface smooth; without
visible radicle and cotyledon lobes; without hilar sinus;
without or with umbo on seed faces; with umbo on 1
face of seed. Testa not adhering to endocarp; dull; not
maodified by a bloom; colored; monochrome; reddish
brown, tan (to reddish or greenish), yellow, green, or
orange; glabrous; smooth; coriaceous. Fracture lines
present (easier to see on lighter colored seeds) or
absent; reticulate. Rim absent. Wings absent. Raphe not
visible. Hilum visible; with faboid split; with the lips of
the faboid split the same color as the rest of the hilum;
larger than punctiform; 0.5 mm long; with curved
outline; circular; marginal according to radicle tip or
between cotyledon and radicle lobe; recessed; not
within corona, halo, or rim. Lens discernible; less than
0.5 mm in length; with margins curved; 2 oblong
mounds separated by groove; not in groove of raphe;
confluent with hilum; mounded; dissimilar color from
testa; darker than testa; black; not within corona, halo,
or rim. Endosperm thick; covering entire embryo;
adnate to testa. Cotyledons not smooth; both outer faces
convex; both the same thickness; both more or less of
equal length; with both folded; sufficiently folded for
inner face to touch itself; portions of inner folded face
unegual; margin entire 180 degrees from base of
radicle; similar at apex; not concealing radicle; entire
over radicle; without or with lobes; with lobes not
touching; without basal groin formed by lobes; with the
interface division terminating at base of radicle; without
margins recessed; reddish brown or tan; inner face flat;
glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed; with ajoint evident
between the radicle and the cotyledons. Radicle linear;
deflexed and parallel to cotyledon length; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule moderately devel oped; glabrous.

Distribution: Indiato southern Chinato New Caledonia and

northern Australia

Notes: Ohashi et al. (1981) noted that Tadehagi integrates

with Droogmansia (11.14) and provided fruit and seed
drawings of Tadehagi. Ohashi (1982a) and Maiti and
Ghosh (1997) reevaluated T. triquetrum subsp. rodgeri
(A.K. Schindler) H. Ohashi, and raised it to the rank of
species, T. rogeri (A.K. Schindler) H. Ohashi. There-
fore, there are four species in the genus.
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Tadehagi: T. triquetrum (C. Linnaeus) H. Ohashi (A-E). A,
Fruits (entire but separated and two united articles)
(X 3.3); B, seeds (X 7.6); C-D, testa (X 50, X 1000);
E, embryos (X 11).
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Genus: Droogmansia E.A.J. De Wildeman
Phylogenetic Number: 11.14.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus:. 2 spp.—ca. 10 spp.

Fruit aloment (or loment segment); 3.3-4 X 0.3-0.7 X 0.7—

0.9 cm; with persistent calyx; with calyx shorter than

fruit; without orifice formed by curving of fruit or fruit

segments; dightly curved or straight; not plicate; not

twisted; asymmetrical; moniliform; when asymmetrical

with 1 straight and 1 curved suture or both sutures

paralelly curved; narrowing in several places, resem-
bling Desmodium (11.09) fruit; not inflated; flattened;
with beak; declined; with solid beak the same color and

texture as fruit; rounded at apex; apex aligned or

oblique with longitudinal axis of fruit; rounded at base;
base aligned or oblique with longitudinal axis of fruit;
with the apex and base uniform in texture; coriaceous;
seed chambers externally visible; with the raised seed

chambers not torulose. Fruit margin constricted or

dlightly constricted along both margins; without sulcus,
plain. Fruit wings absent. Fruit stipitate or substipitate;

with the stipe up to 70 mm long. Fruit indehiscent.
Replum invisible. Loment indehiscent. Loment seg-

ments (articles) inconspicuous; 5-13 mm long; widest
across seed area; with upper or lower 1 different shape

than middle ones; D-shaped or circular. Epicarp dull;
monochrome; dark reddish to light brown or tan;
pubescent and indurate; with 1 type of pubescence;
sericeous; with pubescence gray; with pubescence

uniformly distributed; with ssmple hairs; pliable; with

hair bases plain; eglandular; without spines; not
smooth; with elevated features; veined or not veined;
reticulately veined; not tuberculate; not exfoliating;
without cracks. Mesocarp thin; surface not veined; 1-
layered; without bal samic vesicles; without fibers;

solid; coriaceous. Endocarp dull; monochrome; reddish
brown; smooth; septate; with septa thicker than paper,
firm; with septa eglandular; chartaceous; not exfoliat-

ing; remaining fused to mesocarp and epicarp; entire.
Seeds 1-5; length parallel with fruit length; neither
overlapping nor touching; in 1 series. Funiculus

measured; up to 1 mm long; of 1 length only; flattened;

straight. Aril absent.
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Seed 2.54.5 X 2.5-3 X 1.3-1.5 mm; not overgrown; not

angular; asymmetrical; reniform or oblong; flattened;
with surface smooth; with or without visible radicle and
cotyledon lobes; without external groove between
radicle and cotyledon lobes; without hilar sinus;
without umbo on seed faces. Testa not adhering to
endocarp; glossy; not modified by a bloom; colored;
monaochrome (but note hilar halo); dark reddish brown;
glabrous, smooth; coriaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe not visible. Hilum
visible; with faboid split; with the lips of the faboid
split the same color as the rest of the hilum; larger than
punctiform; 0.5 mm long; with curved outline; elliptic;
marginal according to radicletip or between cotyledon
and radicle lobe; flush; within halo. Hilum halo color
darker (and irregular in outline) than testa. Lens
discernible; less than 0.5 mm in length or equal to or
greater than 0.5 mm in length; 0.3-0.8 mm long; with
margins straight or curved; irregular, linear, or wedge-
shaped; not in groove of raphe; confluent with hilum;
mounded or recessed; dissimilar color from testa;
darker than testa; dark reddish brown; not within
corona, halo, or rim. Endosperm thin; covering entire
embryo; adnate to testa. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; tan; inner face flat;
glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
linear; deflexed and parallel to cotyledon length;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule moderately developed; glabrous.

Distribution: South-central and West Africaand 1 sp. in

Indochina.

Notes: Ohashi et a. (1981) noted that the number of species

is“usually estimated to be about 30 species, but a
single species complex in south-central Africawith
perhaps afew distinct relatives, then four speciesin
West Africaintergrading with Tadehagi” (11.13). We
agree with Ohashi et al. (1981) and Verdcourt (1970b,
1974), but not Lock (1989), that there are only afew
speciesin Africa, Lock’s recent list of 23 speciesin
Africanotwithstanding. Schubert (1952) recognized
nearly 30 speciesin Africaand noted that most of her
new species were collected in flower. Our count of ca.



10 speciesis an estimate that may or may not be
accurate. Regardless of the species counts, our fruit and
seed material was quite limited.
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Droogmansia: D. pteropus (J.G. Baker) E.A.J. De
Wildemann var. whytei (A.K. Schindler) B. Verdcourt
(C-E), D. spp. (A-B). A, Fruit and article (X 2.8); B,
seeds (X 6.5); C-D, testa (X 50, X 1000); E, embryos
(X 6).
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Genus. Mecopus J.J. Bennett

Phylogenetic Number: 11.15.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume; unilocular; 0.27 X 0.2 X 0.1 cm; with
deciduous or persistent calyx; with calyx shorter than
fruit; without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; asymmetri-
cal; when asymmetrical with 1 straight and 1 curved
suture; widest near middle or D-shaped; not inflated;
compressed; without beak; short tapered at apex; apex
oblique with longitudinal axis of fruit; short tapered at
base; base aligned with longitudinal axis of fruit; with
the apex and base uniform in texture; chartaceous; seed
chambers externally visible; with the raised seed
chambers not torulose. Fruit margin not constricted;
without sulcus; plain. Fruit wings absent. Fruit stipitate;
with the stipe 50-60 mm long (and reflexed into “bird
cage” where fruits are “ caught”). Fruit with all layers
dehiscing; splitting along suture. Dehiscence of valves
along 1 suture; apical and down; passive. Replum
invisible. Epicarp dull; monochrome; reddish brown or
tan (reddish); pubescent and indurate; with 1 type of
pubescence; puberulent; with pubescence gray; with
pubescence uniformly distributed; with simple hairs;
pliable; with hair bases plain; eglandular; without
spines; not smooth; with elevated features; reticul ately
veined; not tuberculate; not exfoliating; without cracks.
Mesocarp absent. Endocarp dull; monochrome; reddish
brown or tan (reddish); smooth; nonseptate;
chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seeds 1 or 2; length parallel with fruit
length; neither overlapping nor touching (if 1-seeded);
in 1 series. Funiculus less than 0.5 mm long; of 1 length
only; straight. Aril dry; rim-aril; reddish brown.

Seed 1.7-2 X 1.1-1.2 X 0.6-0.7 mm; not overgrown; not
angular; asymmetrical; reniform (sub-); compressed,;
with surface smooth; without visible radicle and
cotyledon lobes; without hilar sinus; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
modified by a bloom; colored; monochrome; reddish
brown or tan; glabrous; smooth; coriaceous. Fracture
lines absent. Rim absent. Wings absent. Raphe not
visible. Hilum visible; with faboid split; with the lips of
the faboid split the same color as the rest of the hilum;

670

punctiform; marginal according to radicle tip; flush;
within halo. Hilum halo color of testa. Lens discernible;
less than 0.5 mm in length; with margins straight or
curved; oblong; not in groove of raphe; confluent with
hilum; mounded; dissimilar color from testa; darker
than testa; darker reddish brown; not within corona,
halo, or rim. Endosperm thick; covering entire embryo;
adnate to embryo. Cotyledons smooth; both outer faces
convex; both the same thickness; both more or less of
equal length; not folded; margin entire 180 degrees
from base of radicle; similar at apex; not concealing
radicle; entire over radicle; without |obes; with the
interface division terminating at base of radicle; without
margins recessed; white; inner face flat; glabrous
around base of radicle. Embryonic axis deflexed;
oblique to length of seed; without ajoint evident
between the radicle and the cotyledons. Radicle linear;
deflexed and parallel to cotyledon length; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule moderately devel oped; glabrous.

Distribution: Indiato southern China and Malay Islands.

Notes: The seeds dehisce from the one-seeded fruits while

on the plants. Apparently, the “bird-cage” heads fall
intact, and the seeds are shed as the heads are trans-
ported on animal fur.

Mecopus: M. nidulans J.J. Bennett (A—F). A, “bird cage’

(see Notes) (X 2.9); B, fruits (X 10); C, seeds (X 10);
D-E, testa (X 50, X 1000); F, embryos (X 20).
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Genus: Uraria A.N. Desvaux

Phylogenetic Number: 11.16.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus:. 8 spp.—20 spp.

Fruit aloment (or loment segment); 0.3-0.9 X 0.2-0.4 X
0.1-0.2 cm; with persistent calyx; with calyx shorter
than fruit; without orifice formed by curving of fruit or
fruit segments; straight or curved (or slightly curved);
plicate or not plicate; not twisted; asymmetrical;
oblong; when asymmetrical with both sutures parallelly
curved or 1 straight and 1 curved suture; narrowing in
several places, resembling Desmodium (11.9) fruit; not
inflated; compressed or terete; without beak; rounded
at apex; apex oblique with longitudinal axis of fruit;
short tapered or rounded at base; base aligned with
longitudinal axis of fruit; with the apex and base
uniform in texture; membranous; seed chambers
externally visible; with the raised seed chambers not
torulose. Fruit margin constricted along both margins;
without sulcus; plain. Fruit wings absent. Fruit
substipitate. Fruit indehiscent. Replum invisible.

L oment indehiscent. Loment segments (articles)
inconspicuous; 2.5-3.5 mm long; widest across seed
area; with all essentially similar in shape; ovate.
Epicarp dull or glossy; monochrome; brown, tan, black,
or gray; glabrous (widely scattered hairs may be on
sutures) or pubescent and indurate; with 1 type of
pubescence; puberulent; with pubescence golden or
gray (with straight-tipped or straight- and hooked-
tipped hairs); with pubescence uniformly distributed;
with simple hairs; pliable; with hair bases plain;
eglandular; without spines; not smooth; with elevated
features; reticulately veined; not tuberculate; not
exfoliating or exfoliating (U. picta leaving a shiny gray
mesocarp); without cracks. Mesocarp present or absent;
thin to very thin; surface not veined; 1-layered; without
balsamic vesicles; without fibers; solid; chartaceous.
Endocarp dull or glossy; monochrome; brown (to
grayish); smooth; septate; with septa thicker than
paper, firm; with septa eglandular; chartaceous; not
exfoliating; remaining fused to mesocarp and epicarp;
remaining fused to epicarp; entire. Seeds 2—-6; length
parallel or transverse to fruit length; neither overlap-
ping nor touching; in 1 series. Funiculus lessthan 0.5
mm long; of 1 length only; more or less thick; straight.
Aril dry; rim-aril; reddish brown.
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Seed 1.8-2.5 X 1.5-2 X 0.7-0.8 mm; not overgrown; not

angular or angular; asymmetrical; reniform, elliptic,
mitaform, or triangular; compressed; with surface
smooth; without visible radicle and cotyledon lobes;
without hilar sinus; without umbo on seed faces. Testa
not adhering to endocarp; dull or glossy; not modified
by a bloom; colored; monochrome; yellowish to reddish
brown or tan; glabrous; smooth; coriaceous. Fracture
lines present or absent; reticulate. Rim absent. Wings
absent. Raphe not visible. Hilum visible; with faboid
split; with the lips of the faboid split the same color as
the rest of the hilum; punctiform or larger than puncti-
form; to 0.5 mm long; with curved outline; oval;
marginal according to radicletip or between cotyledon
and radicle lobe; dlightly recessed; within halo (faint).
Hilum halo color darker (slightly) than testa. Lens
discernible; less than 0.5 mm in length; with margins
straight or curved; rectangular or circular; not in groove
of raphe; confluent with hilum or adjacent to hilum; 0.1
mm from hilum; mounded; dissimilar color from testa;
darker than testa; reddish brown or black; not within
corona, halo, or rim. Endosperm thin; covering entire
embryo; adnate to testa or embryo. Cotyledons smaooth;
both outer faces convex; both the same thickness; both
more or less of equal length; not folded; margin entire
180 degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; tan or yellow; inner
face flat; glabrous around base of radicle. Embryonic
axis deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
linear or bulbose; deflexed and parallel to cotyledon
length; centered between cotyledons; less than 1/2
length of cotyledons. Plumule moderately developed;
glabrous.

Distribution: Old World tropics.

Notes: Urariopsis Schindler (11.16) in Ohashi et a. (1981)

isasynonym of Uraria (Haas et a. 1980). Urariopsis
cordifolia (C.F.W. Wallroth) A.K. Schindler is based
on U. cordifolia C.F.W. Wallroth. Jha and Pandey
(1988) studied the seeds of Uraria and Alysicarpus
(11.16 and 11.18).

Uraria: U. picta (N. von Jacquin) A.N. Desvaux ex A.-P. de

Candolle (C-E), U. spp. (A-B). A, Fruits with calyxes
and articles (X 4.7); B, seeds (X 8.9); C-D, testa
(X 50, X 1000); E, embryos (X 12).






Genus: Christia C. Moench

Phylogenetic Number: 11.17.

Tribe: Desmodieae.

Subtribe; Desmodiinae.

Species Studied—Speciesin Genus: 2 spp.—ca. 10 spp.

Fruit aloment (or loment segment); 0.6 X 0.15 X 0.1 cm;

with persistent calyx; with calyx longer or shorter than
fruit; without orifice formed by curving of fruit or fruit
segments; S-curved; plicate; not twisted; asymmetrical;
irregular; when asymmetrical with 1 straight and 1
curved suture or both sutures unequally curved;
narrowing in several places, resembling Desmodium
(11.09) fruit (though folded); not inflated; flattened;
without beak; truncate at apex; apex aligned with
longitudinal axis of fruit; truncate at base; base aligned
with longitudinal axis of fruit; with the apex and base
uniform in texture; chartaceous (easily eroding); seed
chambers externally visible; with the raised seed
chambers not torulose. Fruit margin constricted only on
1 margin; without sulcus; plain. Fruit wings absent.
Fruit substipitate or nonstipitate. Fruit indehiscent.
Replum invisible. Loment indehiscent. Loment seg-
ments (articles) inconspicuous; 2 mm long; widest
across seed area; with all essentially similar in shape;
D-shaped. Epicarp dull; monochrome; gray, brown, or
black; glabrous or pubescent and indurate; with 1 type
of pubescence; puberulent; with pubescence gray (with
hooked tips); with pubescence uniformly distributed;
with simple hairs (with hooked tips); pliable; with hair
bases plain; eglandular; without spines; not smooth;
with elevated features; reticulately veined; not tubercu-
late; not exfoliating; without cracks. Mesocarp absent.
Endocarp dull; monochrome; reddish brown or white;
smooth; septate; with septa thin (tissue paper-like),
flexible; with septa eglandular; chartaceous; not
exfoliating; remaining fused to epicarp; entire. Seeds 1—
3; length parallel with fruit length; neither overlapping
nor touching; in 1 series. Funiculus less than 0.5 mm
long; of 1 length only; thick; straight. Aril absent.

Seed 1.6-2.5 X 1.2-1.8 X 0.6-0.9 mm; not overgrown; not
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angular; asymmetrical; reniform; compressed; with
surface smooth; with or without visible radicle and
cotyledon lobes; without external groove between
radicle and cotyledon lobes; without hilar sinus;
without umbo on seed faces. Testa not adhering to
endocarp; glossy; not modified by a bloom; colored;

monochrome; dark to light reddish brown; glabrous;
smooth; coriaceous. Fracture lines absent. Rim absent.
Wings absent. Raphe not visible. Hilum visible; with
faboid split; with the lips of the faboid split the same
color astherest of the hilum; punctiform; between
cotyledon and radicle lobe; flush; within rim. Hilum
rim color darker than testa. Lens discernible; less than
0.5 mm in length; with margins curved; circular or
dliptic; not in groove of raphe; confluent with hilum;
slightly mounded; dissimilar color from testa; darker
than testa; black; not within corona, halo, or rim.
Endosperm thin; covering entire embryo; adnate to
testa. Cotyledons not smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; tan; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; without ajoint evident between the radicle and
the cotyledons. Radicle linear; lobe tip straight;
deflexed and parallel to cotyledon length; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule moderately devel oped; glabrous.

Distribution: Tropical and subtropical Asiaand Australasia.

Christia: C. obcordata (J.L.M. Poiret) R.C. Bakhhuizen van

den Brink (C-E), C. spp. (A-B). A, Fruit in calyx and
articles (X 5.5); B, seeds (X 10.5); C-D, testa (X 50,
X 1000); E, embryos (X 19).
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Genus: Alysicarpus A.N. Desvaux

Phylogenetic Number: 11.18.

Tribe: Desmodiese.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus: 11 spp.—25-30 spp.

Fruit aloment (or loment segment) or legume; unilocular;
0.5-2.5 X 0.1-0.3 X 0.1-0.2 cm; with persistent or
deciduous calyx; with calyx longer than fruit; without
orifice formed by curving of fruit or fruit segments;
straight or curved (slightly); not plicate; not twisted,
asymmetrical or symmetrical; linear, moniliform, or
oblong; when asymmetrical with 1 straight and 1
curved suture; widest near middle or D-shaped or
narrowing in several places, resembling Desmodium
(11.09) fruit; not inflated; terete; without or with beak;
straight; with solid beak the same color and texture as
fruit; rounded at apex; apex aligned with longitudinal
axis of fruit; rounded at base; base aligned with
longitudinal axis of fruit; with the apex and base
uniform in texture; membranous; seed chambers
externally visible; with the raised seed chambers
torulose or not torulose. Fruit margin constricted or not
constricted; constricted along both margins; without
sulcus; plain. Fruit wings absent. Fruit nonstipitate.
Fruit indehiscent. Replum invisible. Loment indehis-
cent or dehiscing along 1 suture (somewhat). Loment
segments (articles) conspicuous; 1-4 mm long; widest
across seed area; with all essentially similar in shape;
rectangular or quadrangular. Epicarp dull; monochrome
or multicolored; bichrome; brown (to dirty-, greenish-,
dark-, or reddish-brown), tan, or black; with brown
(reddish) overlay; pubescent and indurate or glabrous;
with hairs erect or appressed; puberulent; with pubes-
cence gray; with simple hairs (with hooked tips that are
easily broken off); pliable; with hair bases plain;
eglandular; without spines; not smooth; with elevated
features; reticulately veined or transversely veined
relative to fruit length; not tuberculate; not exfoliating;
without cracks. Mesocarp absent. Endocarp dull;
monochrome; brown; smooth; septate; with septa
thicker than paper, firm; with septa eglandular;
chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seeds 1-8; length parallel or transverse
to fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; filiform; straight. Aril absent.
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Seed 1.5-2.5 X 1.2-1.8 X 0.8-1.2 mm; not overgrown; not

angular; symmetrical; elliptic (and oblong), oblong,
rhombic (rounded), quadrangular, or circular (to sub-);
slightly compressed; with surface smooth; without
visible radicle and cotyledon lobes; without hilar sinus;
without umbo on seed faces. Testa not adhering to
endocarp; glossy or dull; not modified by a bloom;
colored; monochrome or mottled (faint to conspicuous);
with frequent mottles; reddish brown, tan (and
greenish- to reddish-tan), yellow, or black; with brown
(reddish) or purple overlay; glabrous; smooth; coria-
ceous. Fracture lines absent. Rim absent. Wings absent.
Raphe not visible. Hilum fully concealed or visible;
concealed by funiculus; with faboid split; with the lips
of the faboid split the same color as the rest of the
hilum; punctiform; marginal according to radicle tip;
flush; within rim or within halo. Hilum halo color of
testa (essentially). Hilum rim color of testa. Lens
discernible; equal to or greater than 0.5 mm in length;
0.3 mm long; with margins straight or curved; linear;
more or less circular; not in groove of raphe; confluent
with hilum; flush; dissimilar color from testa; darker
than testa; dark reddish brown; not within corona, halo,
or rim. Endosperm thin; covering entire embryo; adnate
to testa or embryo. Cotyledons not smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; partially
concealing or not concealing radicle; entire over
radicle; without or with lobes; with lobes not touching;
without basal groin formed by |obes; with the interface
division terminating at base of radicle; without margins
recessed; yellow or white; inner face flat; glabrous
around base of radicle. Embryonic axis deflexed;
oblique to length of seed; without ajoint evident
between the radicle and the cotyledons. Radicle linear;
deflexed and parallel to cotyledon length or width;
centered between cotyledons; 1/2 to nearly length of
cotyledons. Plumule moderately developed; glabrous.

Distribution: Old World tropics with A. vaginalis (C.

Linnaeus) A.-P. de Candolle aworldwide crop.

Notes: Jha and Pandey (1988) studied seeds of Alysicarpus

and Uraria (11.16).

Alysicarpus. A. rugosus (C.L. von Willdenow) A.-P. de

Candolle (C-E), A. spp. (A-B). A, Fruits (with and
without calyx) and articles (X 3.4); B, seeds (X 8.3);
C-D, testa (X 50, X 1000); E, embryos (X 8).






Genus: Desmodiastrum (D. Prain) A. Pramanik & K.
Thothathri

Phylogenetic Number: 11.18A.

Tribe: Desmodiese.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 1 sp.—2 spp.

Fruit aloment (or loment segment); 0.8-1.5 X 0.35-0.5 cm;
with persistent calyx; with calyx shorter or longer than
fruit; without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; asymmetri-
cal; moniliform; when asymmetrical with both sutures
paralelly curved (nearly so) or 1 straight and 1 curved
suture; narrowing in several places, resembling
Desmodium (11.09) fruit; not inflated; flattened; with
beak; nearly straight; with solid beak the same color
and texture as fruit; short tapered or rounded at apex;
apex aligned with longitudinal axis of fruit; rounded at
base; base aligned with longitudinal axis of fruit; with
the apex and base uniform in texture; membranous;
seed chambers externally visible; with the raised seed
chambers not torulose. Fruit margin constricted only on
1 margin; without sulcus; plain. Fruit nonstipitate. Fruit
indehiscent. Replum invisible. Loment indehiscent.
Loment segments (articles) inconspicuous; widest
across seed area; with all essentially similar in shape;
D-shaped. Epicarp dull; monochrome; brown (as-
sumed); pubescent and indurate; with hairs appressed;
with 1 type of pubescence; with pubescence uniformly
distributed; with ssmple hairs (mixture of hooked and
plain tipped hairs); pliable; with hair bases plain;
eglandular; without spines; not smooth; with elevated
features; reticulately veined; not tuberculate; not
exfoliating; without cracks. Mesocarp present or absent
(assumed to be like Desmodium (11.09)). Endocarp
septate; with septa thicker than paper, firm; with septa
eglandular; chartaceous; not exfoliating; remaining
fused to mesocarp and epicarp; entire. Seeds 3-6;
length parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only. Aril absent.

Seed 1.2-2 X 1.2-2 mm; not overgrown; not angular;
asymmetrical; reniform or ovate; compressed; with
surface smooth; with visible radicle and cotyledon
lobes; without hilar sinus; without umbo on seed faces.
Testa not adhering to endocarp; glossy; not modified by
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abloom; colored; monochrome; dark brown or gray
(dark); glabrous; smooth; coriaceous (assumed).
Fracture lines absent. Rim present. Wings absent.

Distribution: India, Indochina, Indonesia.

Notes: Pramanik and Thothathri (1986) raised Alysicarpus

subgenus Desmodiastrum to the genus level. We were
unable to obtain fruits and seeds and instead used
Pramanik and Thothathri’ s text and the plate from
Wight (1838) for our figure.

Desmodiastrum: D. belgaumense (W. Wight) A. Pramanik

& K. Thothathri (A-B). A, Fruit (X 4.5); B, seed
(X 10), both from Wight (1838).
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Genus: MelliniellaH.A.T. Harms

Phylogenetic Number: 11.19.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume; unilocular; 1-1.3 X 0.2 X 0.5-0.7 cm; with
persistent or deciduous calyx; with calyx shorter than
fruit; without orifice formed by curving of fruit or fruit
segments; dightly curved or straight; not plicate; not
twisted; asymmetrical; C-shaped or linear; when
asymmetrical with both sutures parallelly curved or
nearly straight; not inflated; compressed; with beak;
with solid beak the same color and texture as fruit; short
tapered or tapered at apex; apex oblique or aligned with
longitudinal axis of fruit; tapered at base; base oblique
or aligned with longitudinal axis of fruit; with the apex
and base uniform in texture; membranous; seed
chambers externally visible; with the raised seed
chambers not torulose. Fruit margin not constricted;
without sulcus; plain. Fruit wings absent. Fruit
substipitate or nonstipitate. Fruit with al layers
dehiscing; splitting along suture. Dehiscence of valves
along 1 suture; apical and down; passive. Replum
invisible. Epicarp dull; monochrome; brown or tan;
pubescent and indurate; with 1 type of pubescence;
puberulent; with pubescence gray; with pubescence
uniformly distributed; with simple hairs (with hooked
tips); pliable; with hair bases plain; eglandular; without
spines; not smooth; with elevated features; transversely
veined relative to fruit length and reticulately veined;
not tuberculate; not exfoliating; without cracks.
Mesocarp thin; surface not veined; 1-layered; without
balsamic vesicles; without fibers; solid; chartaceous.
Endocarp dull or glossy; monochrome; brown; smooth;
septate or nonseptate; with septa thicker than paper,
firm; with septa eglandular; chartaceous; not exfoliat-
ing; remaining fused to mesocarp and epicarp; entire.
Seeds 5-8; length transverse to fruit length; neither
overlapping nor touching; in 1 series. Funiculus less
than 0.5 mm long; of 1 length only; filiform; straight.
Aril present (but difficult to see) or absent; dry; rim-
aril; reddish brown or tan.

Seed 1.2-1.3 X 1.1-1.2 X 0.6-0.7 mm; not overgrown; not

angular; asymmetrical; mitaform or oblong; com-
pressed; with surface smooth; with visible radicle and
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cotyledon lobes; with external groove between radicle
and cotyledon lobes; with external groove between
radicle and cotyledon lobes same color as testa; without
hilar sinus; without umbo on seed faces. Testa not
adhering to endocarp; glossy; not modified by a bloom;
colored; monochrome; reddish brown or tan; glabrous;
smooth; coriaceous. Fracture lines absent. Rim absent.
Wings absent. Raphe not visible. Hilum visible (but
difficult to see because of size and color); with faboid
split; with the lips of the faboid split the same color as
the rest of the hilum; punctiform; between cotyledon
and radicle lobe; flush; within rim. Hilum rim color of
testa. Lens discernible or not discernible; lessthan 0.5
mm in length; with margins curved; circular; not in
groove of raphe; confluent with hilum; mounded;
dissimilar color from or similar color as testa; darker
than testa; black or brown (darker reddish); not within
corona, halo, or rim. Endosperm thin; covering entire
embryo; adnate to embryo. Cotyledons smooth; both
outer faces convex; both the same thickness; both more
or less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; white; inner face
flat; glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
linear; deflexed and parallel to cotyledon length;
centered between cotyledons; 1/2 to nearly length of
cotyledons. Plumule rudimentary; glabrous.

Distribution: Western tropical Africa.

Notes: Harms (1914) founded the genus and provided fruit

and seed drawings. Ohashi et a. (1981) noted that
Melliniellais“aminor segregate of Alysicarpus’
(11.18).

Melliniella: M. micrantha H.A.T. Harms (A-E). A, Fruits

with and without calyx (X 6.4); B, seeds (X 13.3);
C-D, testa (X 50, X 1000); E, embryos (X 15).



681



Genus: Leptodesmia G. Bentham

Phylogenetic Number: 11.20.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus:. 4 spp.—6 spp.

Fruit alegume; unilocular; 0.4-0.5 X 0.25 X 0.05 cm; with
persistent calyx; with calyx longer than fruit; without
orifice formed by curving of fruit or fruit segments;
straight; not plicate; not twisted; asymmetrical; oblong;
when asymmetrical with both sutures paralelly curved;
not inflated; flattened; without beak; rounded at apex;
apex oblique to right-angled with longitudinal axis of
fruit; short tapered at base; base aligned with longitudi-
nal axis of fruit; with the apex and base uniformin
texture; coriaceous; seed chambers externally visible.
Fruit margin not constricted; without sulcus; plain. Fruit
wings absent. Fruit nonstipitate. Fruit with al layers
dehiscing; splitting along suture. Dehiscence of valves
along 1 suture; medial and up and down; active; with
valves reflexing. Replum invisible. Epicarp dull;
monochrome; reddish brown; pubescent and indurate;
with 1 type of pubescence; puberulent; with pubescence
gray; with pubescence uniformly distributed; with
simple hairs; pliable; with hair bases plain; eglandular;
without spines; not smooth; with elevated features;
reticulately veined; not tuberculate; not exfoliating;
without cracks. Mesocarp thin; surface not veined; 1-
layered; without bal samic vesicles; without fibers;
solid; coriaceous. Endocarp dull; monochrome; golden
brown; smooth; nonseptate; chartaceous; not exfoliat-
ing; remaining fused to mesocarp and epicarp; entire.
Seed 1; length parallel with fruit length. Funiculus less
than 0.5 mm long; flattened; straight. Aril fleshy;
cupshaped; covering less than 1/2 of seed; reddish
brown or cream.

Seed 2-2.5 X 1-1.5 X 0.5-0.8 mm; not overgrown; not
angular; asymmetrical; reniform; compressed; with
surface smooth; without visible radicle and cotyledon
lobes; without hilar sinus; without umbo on seed faces.
Testa not adhering to endocarp; glossy or dull; not
modified by a bloom; colored; mottled and streaked or
monochrome; with frequent mottles; with frequent
streaks; dark to lighter reddish brown, green, or olive;
with black overlay; glabrous; smooth; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum fully concealed; concealed by aril;
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with faboid split; with the lips of the faboid split the
same color asthe rest of the hilum; larger than puncti-
form; 0.5 mm long; with curved outline; elliptic;
marginal according to radicle tip; flush; within rim.
Hilum rim color of testa. Lens discernible (under aril);
less than 0.5 mm in length; with margins curved;
circular; not in groove of raphe; confluent with hilum;
mounded; dissimilar color from testa; darker than testa;
black; not within corona, halo, or rim. Endosperm thin;
covering entire embryo; adnate to testa. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; not concealing radicle; entire over radicle;
without lobes; with the interface division terminating at
base of radicle; without margins recessed; tan; inner
face flat; glabrous around base of radicle. Embryonic
axis deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
linear; deflexed and parallel to cotyledon length;
centered between cotyledons; less than 1/2 length of
cotyledons or 1/2 to nearly length of cotyledons.
Plumule moderately devel oped; glabrous.

Distribution: Madagascar (5 spp.) and India (L. congesta).

Leptodesmia: L. congesta G. Bentham ex J.G. Baker (C-E),

L. spp. (A-B). A, Fruits with and without calyx (X 8);
B, seeds (X 10.9); C-D, testa (X 50, X 1000); E,
embryos (X 10).
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Genus: Eleiotis A.-P. de Candolle

Phylogenetic Number: 11.21.

Tribe: Desmodieae.

Subtribe: Desmodiinae.

Species Studied—Speciesin Genus. 1 sp.—2 spp.

Fruit alegume; unilocular; 0.6-0.65 X 0.2-2.5 X 0.1-0.15
cm; with persistent or deciduous calyx; with calyx
shorter than fruit; without orifice formed by curving of
fruit or fruit segments; straight; not plicate; not twisted;
asymmetrical; C-shaped; when asymmetrical with 1
straight and 1 curved suture or both sutures parallelly
curved; widest near middle or D-shaped; not inflated;
compressed; with or without beak; straight; with solid
beak the same color and texture as fruit; short tapered at
apex; apex aligned with longitudinal axis of fruit; short
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
membranous, seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin not
constricted; with sulcus; plain. Fruit wings absent. Fruit
nonstipitate. Fruit indehiscent. Replum invisible.
Epicarp dull; monochrome or multicolored; mottled and
streaked; reddish brown or purple; with green overlay;
glabrous (at first glance glabrous but with careful
examination puberulent) or pubescent and indurate;
with 1 type of pubescence; puberulent (tiny hairs); with
pubescence gray; with pubescence uniformly distrib-
uted; pliable; with hair bases plain; glandular or
eglandular; with glandular dots (absent to numerous);
without spines; not smooth; with elevated features;
reticulately veined; not tuberculate; not exfoliating;
without cracks. Mesocarp present or absent; trace or
thin (very); surface not veined; 1-layered; without
balsamic vesicles; without fibers; solid; chartaceous.
Endocarp dull; monochrome; tan; smooth; nonseptate;
chartaceous; not exfoliating; remaining fused to
mesocarp and epicarp; remaining fused to epicarp;
entire. Seed 1; length parallel with fruit length. Funicu-
lus less than 0.5 mm long; flattened; straight. Aril
present (inconspicuous) or absent; dry; rim-aril and
tongue-aril; reddish brown.

Seed 4 X 2.7 X 1-1.1 mm; not overgrown; not angular;
asymmetrical; reniform (sub-) or oblong; compressed,;
with surface smooth; without visible radicle and
cotyledon lobes; without hilar sinus; without umbo on
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seed faces. Testa not adhering to endocarp; dull; not
maodified by a bloom; colored; monochrome or mottled
and streaked; with frequent mottles; very dark reddish
brown, black, tan (greenish), or green; with purple
overlay; glabrous; smooth; coriaceous. Fracture lines
absent. Rim absent. Wings absent. Raphe not visible.
Hilum visible; with faboid split; with the lips of the
faboid split lighter colored than the rest of the hilum
and therefore conspicuous; larger than punctiform; 0.5
mm long; with straight outline; oblong; marginal
according to radicle tip; flush; within halo. Hilum halo
color darker than testa. Lens discernible; lessthan 0.5
mm in length or equal to or greater than 0.5 mmin
length; 0.5 mm long; with margins curved; circular; not
in groove of raphe; confluent with hilum; mounded;
dissimilar color from or same color as testa; darker than
testa; very dark reddish brown, blackish, or tan
(greenish); not within corona, halo, or rim. Endosperm
thin; covering entire embryo; adnate to testa. Cotyle-
dons smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; completely concealing radicle; entire over
radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; reddish brown; inner face flat; glabrous around
base of radicle. Embryonic axis deflexed; obliqueto
length of seed; without ajoint evident between the
radicle and the cotyledons. Radicle linear; deflexed and
parallel to cotyledon length; centered between cotyle-
dons; less than 1/2 length of cotyledons. Plumule
moderately developed; glabrous.

Distribution: India

Notes: Based on its fruit characters (presence or absence of

hairs and glandular dots), Eleiotis monophylla may be a
mixed species.

Eleiotis: E. monophylla (N.L. Burman) A.-P. de Candolle

(A-E). A, Fruits (X 7.8); B, seeds (X 10.3); C-D, testa
(X 50, X 1000); E, embryos (X 10).
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Genus: Phylacium J.J. Bennett

Phylogenetic Number: 11.22.

Tribe: Desmodieae.

Subtribe: Lespedezinae.

Species Studied—Speciesin Genus:. 2 spp.—2 spp.

Fruit alegume; unilocular; 0.7-1.2 X 0.4-0.6 X 0.15-0.2

cm; with persistent or deciduous calyx; with calyx
shorter than fruit; without orifice formed by curving of
fruit or fruit segments; straight; not plicate; not twisted;
asymmetrical; when asymmetrical with 1 straight and 1
curved (more or less) suture; widest near middle or D-
shaped (more or less); not inflated; flattened; with beak;
declined (especially, tip of P. bracteosum J.J. Bennett)
or coiled (especialy tip of P. majus); with solid beak
the same color and texture as fruit; short tapered at
apex; apex aligned or oblique with longitudinal axis of
fruit (especially tip); short tapered at base; base aligned
with longitudinal axis of fruit; with the apex and base
uniform in texture; membranous; seed chambers
externally visible. Fruit margin not constricted; without
sulcus; plain. Fruit wings absent. Fruit nonstipitate.
Fruit indehiscent. Replum invisible. Epicarp dull;
monochrome; reddish brown to brown; pubescent and
indurate; with hairs erect or appressed; with 1 type of
pubescence; puberulent; with pubescence gray; with
pubescence uniformly distributed; with simple hairs;
pliable; with hair bases plain; eglandular; without
spines; not smooth; with elevated features; reticul ately
veined; not tuberculate; not exfoliating; without cracks.
Mesocarp thin; surface not veined; 1-layered; without
balsamic vesicles; without fibers; solid; coriaceous.
Endocarp dull; monochrome; reddish brown; smooth;
nonseptate; chartaceous; not exfoliating; remaining
fused to mesocarp and epicarp; entire. Seed 1; length
parallel with fruit length. Funiculus less than 0.5 mm
long; filiform or thick and triangular; straight. Aril dry;
rim-aril; reddish brown to brown.

Seed 4-5 X 1.5-3 X 2-2.2 mm; not overgrown; not
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angular; symmetrical; reniform, circular, or ovate;
compressed; with surface smooth; without visible
radicle and cotyledon lobes; without hilar sinus;
without umbo on seed faces. Testa not adhering or
partially adhering to endocarp (very thin layer P.
majus); dull; not modified by a bloom; colored;
monochrome (but with very thin reddish-brown

endocarp layer P. majus); black, purple, pale pink, or
yellow; glabrous; smooth (shagreen) or not smooth;
with elevated features; shagreen and warty (small);
coriaceous. Fracture lines absent. Rim absent. Wings
present. Raphe not visible. Hilum visible; with faboid
split; with the lips of the faboid split lighter colored
than the rest of the hilum and therefore conspicuous;
larger than punctiform; 1 mm long; with curved outline;
eliptic; marginal according to radicle tip or between
cotyledon and radicle lobe; slightly recessed; not within
corona, halo, or rim or within halo. Hilum halo color
lighter than testa. Lens discernible; lessthan 0.5 mmin
length or equal to or greater than 0.5 mm in length; 0.5
mm long; with margins straight or curved; more or less
triangular; elliptic; not in groove of raphe; confluent
with hilum; mounded; same color as testa; not within
corona, halo, or rim. Endosperm thick; covering entire
embryo; adnate to embryo. Cotyledons smooth; both
outer faces convex; both the same thickness; both more
or less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; reddish brown or
red; inner face flat; glabrous around base of radicle.
Embryonic axis deflexed; oblique to length of seed;
without ajoint evident between the radicle and the
cotyledons. Radicle linear; deflexed and parallel to
cotyledon length; centered between cotyledons; less
than 1/2 length of cotyledons. Plumule rudimentary;
glabrous.

Distribution: China, Indochina, and Philippinesto Australia

(northern Queensland).

Notes: Bresser (1978) monographed the genus and carefully

described the “most striking” feature of the inflores-
cences. “Large pale green bracts, which cover the fruits
and the old flowers.” Figure A was lighted from the
back to show the two fruits inside the bracts. There may
be one to three fruitsin each set of bracts, and this unit
may function as a“winged fruit.” Bailey et al. (1997),
using the chloroplast rpl2 intron, suggested that
Phylaciumis not a member of Desmodieae, but did not
indicate where it should be placed.

Phylacium: P. majus H. Collett & W.B. Hemsley (C-E), P.

spp. (A-B). A, Fruits within large bracts and a freed
fruit (see Notes) (X 1.7); B, seeds (X 9); C-D, testa
(X 50, X 1000); E, embryos (X 10).
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Genus: Campylotropis A.A. von Bunge

Phylogenetic Number: 11.23.

Tribe: Desmodieae.

Subtribe: Lespedezinae.

Species Studied—Speciesin Genus. 15 spp.—ca. 65 spp.

Fruit alegume; unilocular; 0.8-1.5 X 0.4-0.5 X 0.05-0.07
cm; with deciduous or persistent calyx; with calyx
shorter than fruit; without orifice formed by curving of
fruit or fruit segments; straight or curved (slightly); not
plicate; not twisted; asymmetrical or symmetrical;
oblong; when asymmetrical with 1 straight and 1
curved suture or both sutures parallelly curved; widest
near middle or D-shaped; not inflated; flattened;
without or with beak; straight; with solid beak the same
color and texture as fruit; rounded or short tapered at
apex; apex aligned with longitudinal axis of fruit;
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
membranous, seed chambers externally visible. Fruit
margin not constricted; without sulcus; plain. Fruit
wings present. Fruit substipitate. Fruit indehiscent.
Replum invisible. Epicarp dull; monochrome; brown;
pubescent and indurate or glabrous (except for stiff
hairs along sutures); with hairs erect or appressed; with
1 type of pubescence; pilose; with pubescence brown
(to reddish) or golden; with pubescence uniformly
distributed; with smple hairs; pliable or stiff (golden
hairs along sutures); with hair bases plain; eglandular;
without spines; not smooth; with elevated features;
reticulately veined; not tuberculate; not exfoliating;
without cracks. Mesocarp absent. Endocarp glossy;
monochrome; reddish brown; smooth; nonseptate;
chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seed 1; length parallel with fruit length.
Funiculus less than 0.5 mm long; thick; straight. Aril
absent.

Seed 3.74.5 X 2-2.5 X 1.3-1.5 mm; not overgrown; not
angular; asymmetrical; reniform; compressed; with
surface smooth; without visible radicle and cotyledon
lobes; without hilar sinus; without umbo on seed faces.
Testa not adhering to endocarp; glossy; not modified by
a bloom; colored; monochrome; reddish brown;
glabrous; smooth; coriaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe not visible. Hilum
visible; with faboid split; with the lips of the faboid
split the same color as the rest of the hilum; larger than
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punctiform; 0.4 mm long; with curved outline; circular;
marginal according to radicle tip; flush; within rim, or
within halo (halo absent or faintly present). Hilum halo
color darker than testa. Hilum rim color of testa. Lens
discernible; less than 0.5 mm in length; with margins
curved; elliptic; not in groove of raphe; confluent with
hilum (or nearly so); flush; dissimilar color from testa;
darker than testa; black; not within corona, halo, or rim.
Endosperm absent. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; reddish to greenish brown; inner face flat;
glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
linear; deflexed and parallel to cotyledon length;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule rudimentary; glabrous.

Distribution: Asia.

Notes: Ohashi (1974a,b,c) published atrio of paperson

Campylotropis, and Fu (1987) recognized 29 speciesin
the Peopl€e's Republic of China. Akiyama and Ohba
(1985) and Nemoto and Ohashi (1988) maintained
Campylotropis, Kummerowia (11.25), and Lespedeza
(11.24) as distinct genera.

Campylotropis: C. macrocarpa (A.A. von Bunge) A.

Rehder (C-E), C. spp. (A-B). A, Fruits (with and
without calyx) (X 4.3); B, seeds (X 6.3); C-D, testa
(X 50, X 1000); E, embryos (X 5).
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Genus: Lespedeza A. Michaux

Phylogenetic Number: 11.24.

Tribe: Desmodieae.

Subtribe: Lespedezinae.

Species Studied—Speciesin Genus. 30 spp.—ca. 40 spp.

Fruit alegume; unilocular; 0.25 X 0.2-0.4 X 0.1-0.2 cm;
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with persistent or deciduous calyx; with calyx shorter
than or equal in length to fruit; without orifice formed
by curving of fruit or fruit segments; straight; not
plicate; not twisted; asymmetrical or symmetrical;
elliptic, oblong, ovate, circular, linear (somewhat), or
C-shaped (slightly); when asymmetrical with 1 straight
and 1 curved suture or both sutures paralelly curved;
widest near middle or D-shaped; not inflated; com-
pressed; with or without beak; hooked or straight; with
solid beak the same color and texture as fruit; short
tapered at apex; apex aligned with longitudinal axis of
fruit; short tapered at base; base aligned with longitudi-
nal axis of fruit; with the apex and base uniformin
texture; membranous; seed chambers externaly visible.
Fruit margin not constricted; without sulcus; plain or
embellished; with fringe (of hairs). Fruit wings absent.
Fruit substipitate. Fruit indehiscent. Replum invisible.
Epicarp dull; monochrome; reddish brown, tan (to
greenish), green, or gray (because of hairs); pubescent
and indurate, pubescent but soon deciduous, or
glabrous; with hairs appressed (often missing from
center of each valve) or erect; with 1 type of pubes-
cence; puberulent; with pubescence gray or with
pubescence golden; with apical pubescence different
from basal pubescence; with apical 1/3-1/2 pubescent
and basal 1/2—2/3 glabrous; with simple hairs (either
straight or somewhat hooked at apex); pliable or stiff;
with hair bases plain; antrorse; straight or curved at
apex; eglandular; without spines; not smooth; with
elevated features; reticulately veined; not tuberculate;
not exfoliating; without cracks. Mesocarp present or
absent; trace or thin (usually very); surface not veined;
1-layered; without balsamic vesicles; without fibers;
solid; chartaceous. Endocarp dull; monochrome;
reddish brown or tan; smooth; nonseptate; chartaceous,
not exfoliating; remaining fused to mesocarp and
epicarp; remaining fused to epicarp; entire. Seed 1;
length parallel with fruit length. Funiculus less than 0.5
mm long or measured; up to 1 mm long; flattened,
thick, or partially filiform and partially thick; curved or
straight. Aril dry; rim-aril; tan.

Seed 1.5-5 X 1.3-3 X 0.7-1.5 mm; not overgrown; not

angular; asymmetrical; reniform; compressed; with
surface smooth; without or with visible radicle and
cotyledon lobes; without or with external groove
between radicle and cotyledon lobes; same color as
testa; without hilar sinus; without umbo on seed faces.
Testa not adhering to endocarp; glossy or dull; not
maodified by a bloom; colored; monochrome or mottled
and streaked; with frequent mottles; light to dark
reddish brown, tan, purple, yellow (greenish), green, or
black; with purple overlay; glabrous; smooth; coria-
ceous. Fracture lines absent. Rim absent. Wings absent.
Raphe not visible. Hilum visible; with faboid split; with
the lips of the faboid split the same color as the rest of
the hilum; punctiform or larger than punctiform; 0.3—
0.6 mm long; with straight outline; oblong; marginal
according to radicle tip; recessed; within halo. Hilum
halo color lighter or darker than testa. Lens discernible;
less than 0.5 mm in length; with margins straight or
curved; oblong, wedge-shaped, or linear (somewhat and
with or without medial groove); circular or oblong; not
in groove of raphe; confluent with or adjacent to hilum;
up to 0.2 mm from hilum; flush; dissimilar color from
testa; darker or lighter than testa; black or tan; not
within corona, halo, or rim. Endosperm thin; covering
entire embryo; adnate to testa or embryo. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; not concealing radicle; entire over radicle;
without lobes; with the interface division terminating at
base of radicle; without margins recessed; white,
yellow, green, or tan; inner face flat; glabrous around
base of radicle. Embryonic axis deflexed; obliqueto
length of seed; without ajoint evident between the
radicle and the cotyledons. Radicle linear; deflexed and
parallel to cotyledon length; centered between cotyle-
dons; less than 1/2 length of cotyledons. Plumule
moderately developed or rudimentary; glabrous.

Distribution: Temperate North America, eastern and tropical

Asia, and Australia

Notes: Akiyama (1988) monographed section

Macrolespedeza, and Akiyama and Ohba (1988)
revised Lespedeza formosa (J.R.T. Vogel) B.A.E.
Koehne. Clewell (1966) monographed the native
species of Lespedeza in North America. Although
cleistogamous and chasmogamous flowers may
produce slightly different fruits, these differences do
not affect the genus circumscription of the fruits and
seeds. Nemoto and Ohashi (1993) studied Lespedeza



seedling morphology and presented excellent SEM
illustrations of the embryo and plumule. They found
that the first pair of plumule leaves are either opposite
or aternate and that their relative position is positively
correlated with the subgeneric classification. Lespedeza
stipulacea C.J. Maximowicz and L. striata C.P.
Thunberg are now in the segregate genus Kummerowia
(11.25). Akiyama and Ohba (1985) and Nemoto and
Ohashi (1988) maintained Campylotropis (11.23),
Kummerowia (11.25), and Lespedeza as distinct genera.
Nemoto et al. (1995), using morphological and molecu-
lar evidence, concluded that “Lespedeza is closer to
Kummerowia than to Campylotropis.”
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Lespedeza: L. virginica (C. Linnaeus) N.L. Britton (C-E),
L. spp. (A-B). A, Fruits (with and without calyx) (X
2.8); B, seeds (X 4.7); C-D, testa (X 50, X 1000); E,
embryos (X 13).
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Genus: Kummerowia A.K. Schindler

Phylogenetic Number: 11.25.

Tribe: Desmodieae.

Subtribe: Lespedezinae.

Species Studied—Speciesin Genus:. 2 spp.—2 spp.

Fruit alegume; unilocular; 0.28-0.45 X 0.15-0.23 X 0.1-

0.13 cm; with persistent or deciduous calyx; with calyx
shorter than or equal (nearly) in length to fruit; without
orifice formed by curving of fruit or fruit segments;
straight; not plicate; not twisted; symmetrical; oblong;
not inflated; compressed; without beak; short tapered at
apex; apex aligned with longitudinal axis of fruit; short
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
chartaceous; seed chambers externally visible. Fruit
margin not constricted; without sulcus; plain. Fruit
wings absent. Fruit nonstipitate. Fruit indehiscent.
Replum invisible. Epicarp dull; monochrome; brown or
tan; pubescent but soon deciduous, pubescent and
indurate, or glabrate; with hairs appressed or erect; with
1 type of pubescence; velutinous; with pubescence
gray; with pubescence uniformly distributed or with
apical pubescence different from basal pubescence;
with apical 1/3-1/2 pubescent and basal 1/2-2/3
glabrous; with simple hairs; pliable; with hair bases
plain; eglandular; without spines; not smooth; with
elevated features; reticulately veined; tuberculate; not
exfoliating; without cracks. Mesocarp absent. Endocarp
dull; monochrome; tan; smooth; nonseptate;
chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seed 1; length parallel with fruit length.
Funiculus less than 0.5 mm long; more or lessfiliform;
curved. Aril present (barely visible) or absent; dry; rim-
aril; reddish tan or brown (reddish).

Seed 1.5-2.3 X 1.5-1.8 X 0.8-1 mm; not overgrown; not

angular; symmetrical (except hilum); oblong, ovate, or
elliptic; compressed; with surface smooth; with visible
radicle and cotyledon lobes; with external groove
between radicle and cotyledon lobes; with external
groove between radicle and cotyledon |obes same color
as testa; without hilar sinus; without umbo on seed
faces. Testa not adhering to endocarp; glossy; not
modified by a bloom; colored; monochrome or mottled
and streaked; with frequent mottles; with frequent
streaks; dark reddish brown or tan (reddish); with
purple overlay; glabrous, smooth; coriaceous. Fracture

lines absent. Rim absent. Wings absent. Raphe not
visible. Hilum visible; with faboid split; with the lips of
the faboid split lighter colored than the rest of the hilum
and therefore conspicuous; punctiform or larger than
punctiform; 0.3 mm long; with curved outline; circular;
between cotyledon and radicle lobe or subapical to
radicle tip; flush; within halo. Hilum halo color lighter
than testa. Lens discernible; lessthan 0.5 mm in length;
with margins curved; circular; not in groove of raphe;
confluent with hilum; recessed; dissimilar color from
testa; darker or lighter than testa; reddish brown, tan
(greenish), or green; not within corona, halo, or rim.
Endosperm thin; covering entire embryo; adnate to
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; tan; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; without ajoint evident between the radicle and
the cotyledons. Radicle linear; deflexed and parallel to
cotyledon width; centered between cotyledons; 1/2 to
nearly length of cotyledons. Plumule moderately
developed; glabrous.

Distribution: Asiaand naturalized in temperate North

America.

Notes: Isely (1948) discussed the two species of annual

Lespedeza naturalized in the United States, which now
are placed in the genus Kummerowia. Akiyamaand
Ohba (1985) and Nemoto and Ohashi (1988) main-
tained Campylotropis (11.23), Kummerowia, and
Lespedeza (11.24) as distinct genera.

Kummerowia: K. stipulacea (C.J. Maximowicz) T. Makino

(C-E), K. spp. (A-B). A, Fruits with and without calyx
(X 8.7); B, seeds (X 9.3); C-D, testa (X 50, X 1000);
E, embryos (X 10).
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Psor aleeae (12.01-12.09)

Genus: Cullen F.C. Medikus

Phylogenetic Number: 12.01.

Tribe: Psoral ecae.

Species Studied—Speciesin Genus. 10 spp.—32 spp.

Fruit alegume; unilocular; 0.25-0.7 X 0.15-0.35 X 0.1-0.5

cm; with persistent calyx; with calyx longer than fruit;
without orifice formed by curving of fruit or fruit
segments; straight to curved; not plicate; not twisted;
asymmetrical or symmetrical; oblong or reniform; when
asymmetrical with both sutures parallelly or unequally
curved; partially inflated or not inflated; compressed;
without beak; short tapered to rounded at apex; apex
aligned to oblique to right-angled (nearly) with longitu-
dinal axis of fruit; rounded at base; base aligned to
oblique with longitudinal axis of fruit; with the apex
and base uniform in texture; membranous; seed
chambers externally visible. Fruit margin not con-
stricted; without sulcus; plain. Fruit wings absent. Fruit
nonstipitate. Fruit indehiscent. Replum invisible.
Epicarp dull; monochrome; black or red (brownish
often concealed by deciduous white hairs); glabrous,
pubescent and indurate, or pubescent but soon decidu-
ous, with 1 type of pubescence; with pubescence gray;
with pubescence uniformly distributed; with smple
hairs; pliable; with hair bases plain; glandular or
eglandular; without spines; not smooth; with elevated
or recessed features; veined or not veined; transversely
veined relative to fruit length; not tuberculate; scaly or
wrinkled; glandularly punctate; exfoliating in part or
not exfoliating; without cracks. Mesocarp absent.
Endocarp absent. Seed 1; length parallel with fruit
length. Funiculus less than 0.5 mm long; filiform;
straight. Aril present or absent; dry; rim-aril; white.

Seed 2.5-5 X 1.5-3.5 X 1-2.5 mm; not overgrown; not
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angular; asymmetrical; reniform; compressed; with or
without visible radicle and cotyledon lobes; without
umbo on seed faces. Testawith pieces of adhering
epicarp; partially adhering to endocarp; somewhat
glossy; not modified by a bloom; colored; monochrome
or mottled; with frequent mottles; reddish brown or
green (brownish); with brownish black overlay;
glabrous; smooth (when partially adhering endocarp not
considered); coriaceous. Fracture lines absent. Rim
absent. Raphe not visible. Hilum fully concealed;
concealed by funiculus or funicular remnant; without

faboid split; punctiform; marginal according to radicle
tip; recessed; within corona. Hilum corona color lighter
than testa (reddish to yellow). Lens not discernible.
Endosperm thin; covering entire embryo; adnate to
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating in radicle tissue; without margins recessed;
yellow; inner face flat; glabrous around base of radicle.
Embryonic axis deflexed; parallel to length of seed.
Radicle linear; deflexed and parallel to cotyledon
length; centered between cotyledons; 1/2 to nearly
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Africathrough Indiaand Sri Lankato Burma,

Philippines, Papua New Guinea, and Australia.

Notes: Stirton (1981) illustrated seeds and fruits of

Amorpheae and Psoraleeae. Since Isely (1962)
monographed the tribe for north-central United States
the spelling of the tribe name has changed as well asthe
generarecognized in the tribe. Amorpha (6.04), Dalea
(6.08), and Petalostemon A. Michaux (now part of
Dalea) are now in the Amphoreae, and speciesin the
remaining genus, Psoralea (12.09), have been assigned
to several generatreated here. Grimes (1990) noted that
this tribe “ has been described as having indehiscent
fruits. However, in many North American species the
fruit is secondarily dehiscent (that is, not along sutures)
by transverse rupture of the pod.” Thistechnically is
not dehiscence. Stirton (1981) transferred six African
species of Psoralea (12.09) to Cullen. The unit of
dispersal may include the soon-deciduous to apparently
permanent-papery-to-leathery 5-lobed calyx. The calyx
bears reddish glands and may be glabrous to pubescent
with silvery to golden hairs. Grimes (1997) revised
Cullen, and his species count is used. He accepted it as
monophyletic because all of its species have a small
invagination of the epicarp just above the fruit stalk on
the ventral side. The invagination only partially
penetrates the epicarp. The fruit of C. glandulosa (C.
Linnaeus) JW. Grimes absices below the calyx and
travelswith it, whilein C. americanum the fruit falls
free of the calyx. Thefruit of C. glandulosa is unusual
among the studied species because the upper half is
more or lessinflated and the lower half is adnate to the
testa
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Cullen: C. americanum (C. Linnaeus) P.A. Rydberg (C-E),
C. spp. (A-B). A, Fruits with and without calyx (X 3.4);
B, embryos with and without epicarp (X 5); C-D,
exocarp (X 50, X 1000); E, embryos (X 10).
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Genus: Bituminaria L. Heister ex P.C. Fabricius

Phylogenetic Number: 12.02.

Tribe: Psoral ecae.

Species Studied—Speciesin Genus. 1 sp.—2 spp.

Fruit alegume; unilocular; 0.4-0.6 (exclusive of fragile
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beak upto 1 cmlong) X 0.3-0.4 X 0.2-0.3 cm; with
persistent or deciduous calyx; with calyx shorter than
fruit; without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; asymmetri-
cal; when asymmetrical with 1 straight and 1 curved
suture; widest near middle or D-shaped; not inflated;
compressed; with beak; declined; with papery fragile
beak up to 1 cm long; truncate at apex (exclusive of
beak); apex aligned with longitudinal axis of fruit;
rounded at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous or fragile, thinner than chartaceous like
Trifolium (23.07); seed chambers externally visible.
Fruit margin not constricted; without sulcus; embel-
lished; with prickles. Fruit wings absent. Fruit
nonstipitate. Fruit indehiscent or with all layers
dehiscing (secondarily: see Notes). Replum invisible.
Epicarp dull; multicolored; mottled; brown or gray;
with red overlay (if spines knocked off); with surface
texture uniform or not uniform, with patches of
different texture not restricted to the base and apex;
pubescent but soon deciduous and glabrous (except
apex); with 1 type of pubescence; villous; with pubes-
cence gray; with pubescence uniformly distributed;
with simple hairs; pliable; with hair bases plain;
glandular; with glandular dots (reddish brown); with
spines (black on seed chamber); with spines persistent
or broken off and their bases evident; with spines same
color as or adifferent color (or their basal remanent)
from the rest of the fruit; not smooth; with elevated or
recessed features; not veined; not tuberculate; faintly
wrinkled; glandularly punctate; not exfoliating; without
cracks. Mesocarp thin; surface not veined; 2-layered;
without balsamic vesicles; without fibers; with spongy
layer over solid layer; coriaceous. Endocarp dull;
monochrome; grayish black; smooth; nonseptate;
coriaceous; not exfoliating; remaining fused to meso-
carp and epicarp. Seed 1; length parallel with fruit
length. Funiculus less than 0.5 mm long; straight. Aril
absent.

Seed 3.54.5 X 2.5-3.5 X 1.5-2.5 mm; not overgrown; not

angular; asymmetrical; D-shaped; quadrangular;
without visible radicle and cotyledon |obes; without
umbo on seed faces. Testa absent. Endosperm thin;
covering entire embryo; adnate to testa. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; not concealing radicle; entire over radicle;
without lobes; with the interface division terminating in
radicle tissue; without margins recessed; dark tan; inner
face flat; glabrous around base of radicle. Embryonic
axis deflexed; parallel to length of seed. Radicle linear;
deflexed and parallel to cotyledon length; centered
between cotyledons; 1/2 to nearly length of cotyledons.
Plumule moderately devel oped; glabrous.

Distribution: Mediterranean Europe, North Africa, and

southwestern Asia.

Notes: Intact seeds of B. bituminosa do not exist free of the

fruit because the testais fused to the endocarp. There-
fore, the testa, raphe, hilum, and lens characters could
not be scored. The fruits have an aroma reminiscent of
fenugreek (Trigonella foenum-graecum, 21.04).

Bituminaria: B. bituminosa (C. Linnaeus) C.H. Stirton

(A-E). A, Fruits (without beak and hairs, within calyx,
and with beak and hairs) (X 4.9); B, embryo and two
fruits functioning as seeds (X 8); C-D, exocarp (X 50,
X 1000); E, embryos (X 8).
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Genus: Pediomelum P.A. Rydberg

Phylogenetic Number: 12.03.

Tribe: Psoraleese.

Species Studied—Speciesin Genus:. 4 spp.—21 spp.

Fruit alegume; unilocular; 0.8-1.6 (including beak) X 0.4—
0.5 X 0.2—0.25 cm; with persistent calyx; with calyx
shorter than fruit (but not beak); without orifice formed
by curving of fruit or fruit segments; straight; not
plicate; not twisted; asymmetrical or symmetrical
(except beak); oblong; when asymmetrical with both
sutures parallelly curved; not inflated; compressed; with
beak; straight; with solid beak the same color and
texture as fruit; long tapered or rounded at apex; apex
aligned to oblique with longitudinal axis of fruit;
rounded at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform or differing in
texture; upper 3/4 barely inflated, reticulate, and
pubescent and lower 1/4 not inflated, reticulate, or
pubescent; chartaceous or fragile, thinner than
chartaceous like Trifolium (21.06); seed chambers
externally visible. Fruit margin not constricted; without
sulcus; plain or embellished; with thickened sutural
areas (thickened margins). Fruit wings absent. Fruit
substipitate to nonstipitate. Fruit indehiscent. Replum
invisible. Epicarp dull; monochrome; red or tan;
pubescent and indurate; with 1 type of pubescence;
villous; with pubescence gray; with pubescence
uniformly distributed; with ssmple hairs; pliable; with
hair bases plain; glandular or eglandular; with glandular
dots; limited to a portion of fruit; upper 3/4 glandular
and lower 1/4 eglandular; without spines; not smooth;
with elevated features; reticulately veined; not tubercu-
late; not exfoliating; without cracks. Mesocarp absent.
Endocarp dull; monochrome; tan; smooth; nonseptate;
chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seed 1; length parallel with fruit length.
Funiculus measured; less than 1 mm long; straight. Aril
absent.

Seed 4.5-6 X 2.8-4 X 1.5-2.5 mm; not overgrown, 1 seed
filling entire fruit cavity; not angular; symmetrical or
asymmetrical; oblong; compressed; without visible
radicle and cotyledon lobes; without umbo on seed
faces. Testa partialy adhering to endocarp (may have);
glossy; not modified by a bloom; colored; monochrome
or streaked; with frequent streaks; green (ish), red
(brownish), tan, or yellow; with black (faintly) or
brown overlay; glabrous; smooth (P. cyphocalyx (A.
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Gray) P.A. Rydberg) or not smooth; with elevated or
recessed features; wrinkled (P. castoreum (S. Watson)
P.A. Rydberg); pitted with small separate pits (faintly
and widely scattered); coriaceous. Fracture lines absent.
Rim absent. Raphe not visible. Hilum fully concealed;
concealed by funicular remnant; with faboid split; with
the lips of the faboid split the same color as the rest of
the hilum; larger than punctiform; up to 0.6 mm long;
with curved outline; circular or elliptic; marginal
according to radicle tip; recessed; within corona or not
within corona, halo, or rim. Hilum corona color lighter
than testa. Lens discernible; equal to or greater than 0.5
mm in length; up to 0.5 mm long; with margins straight
or curved; linear, circular, or oblong; not in groove of
raphe; adjacent to hilum; up to 0.2 mm from hilum;
mounded; dissimilar color from testa; darker than testa;
black; not within corona, halo, or rim. Endosperm thin
(thinnest of all generain tribe); covering entire embryo;
adnate to testa. Cotyledons smooth; both outer faces
convex; both the same thickness; both more or less of
equal length; not folded; margin entire 180 degrees
from base of radicle; similar at apex; not concealing
radicle; entire over radicle; without |obes; with the
interface division terminating in radicle tissue; without
margins recessed; tan; inner face flat; glabrous around
base of radicle. Embryonic axis deflexed; parallel to
length of seed. Radicle linear; deflexed and paralel to
cotyledon length; centered between cotyledons; 1/2 to
nearly length of cotyledons. Plumule rudimentary;
glabrous.

Distribution: North America, Mexico, and central and

southern Africa.

Notes: Grimes (1990) recognized 21 species, and we are

following his count. Pediomelum argophyllum (F.T.
Pursh) JW. Grimes and P. castoreum have beaks like
Bitumaria (12.02), but their fruits are too fragile and
were too few in number in our sample for our analysis
to be considered compl ete.

Pediomelum: P. esculentum (F.T. Pursh) P.A. Rydberg

(C-E), P. spp. (A-B). A, Fruits with and without calyx
(X 3.2); B, seeds (X 6); C-D, testa (X 50, X 1000); E,
embryos (X 6).
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Genus: Psoralidium P.A. Rydberg

Phylogenetic Number: 12.04.

Tribe: Psoral ecae.

Species Studied—Speciesin Genus:. 2 spp.—13 spp.

Fruit alegume; unilocular; 0.4-0.95 (including beak up to 3

mm long in P. tenuifolium) X 0.35-0.5 X 0.25-0.4 cm;
with persistent or deciduous calyx; with calyx shorter
than fruit; without orifice formed by curving of fruit or
fruit segments; straight; not plicate; not twisted; sym-
metrical; circular, eliptic, or oblong; not inflated;
compressed to terete; without or with beak; straight; with
solid beak the same color and texture as fruit (P.
tenuifolium (F.T. Pursh) P.A. Rydberg); rounded at
apex; apex aligned to oblique with longitudinal axis of
fruit; short tapered to rounded at base; base aligned to
oblique with longitudinal axis of fruit; with the apex and
base uniform in texture; chartaceous; seed chambers
externally invisible. Fruit margin not constricted;
without sulcus; plain. Fruit nonstipitate. Fruit indehis-
cent. Replum invisible. Epicarp dull; monochrome (but
with well developed reddish-brown glands); tan;
pubescent and indurate; with 1 type of pubescence;
tomentose; with pubescence gray; with pubescence
uniformly distributed; with ssmple hairs; pliable; with
hair bases plain; glandular; with glandular dots; without
spines; not smooth; with elevated or recessed features;
not veined; tuberculate; glandularly punctate; not
exfoliating; without cracks. Mesocarp absent. Endocarp
dull; monochrome; tan; smooth; nonseptate;
chartaceous; not exfoliating; remaining fused to epicarp.
Seed 1; length parallel with fruit length. Funiculus
measured; up to 1 mm long; thick; straight. Aril absent.

Seed 3.4-5.5 X 3-3.5 X 2-3 mm; not overgrown; angular to
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not angular; symmetrical or asymmetrical; circular,
irregular (many seeds have large, irregularly placed
dimples), or oblong; terete to compressed; without
visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
modified by a bloom; colored; monochrome or streaked,;
with frequent streaks; brownish green or red (brownish);
with purple overlay; glabrous; smooth; coriaceous.
Fracture lines absent. Rim absent. Raphe not visible.
Hilum visible; with faboid split; with the lips of the
faboid split the same color as the rest of the hilum; larger
than punctiform; 0.4 mm long; with curved or straight
outline; eliptic or oblong; marginal according to radicle
tip; flush; not within corona, halo, or rim. Lens discern-

ible; equal to or greater than 0.5 mm in length; up to 0.6
mm long; with margins straight or curved; linear,
eliptic, oblong, or key-hole shaped (P. lanceolatum);
not in groove of raphe; confluent with hilum; recessed;
dissimilar color from testa; darker than testa; black; not
within corona, halo, or rim. Endosperm thin; covering
entire embryo; adnate to testa. Cotyledons outer face of
1 cotyledon flat and other cotyledon concave; 1 thicker
than the other; both more or less of equal length; with
both or only 1 folded; margin entire 180 degrees from
base of radicle; similar at apex; not concealing radicle;
entire over radicle; without lobes; with the interface
division terminating in radicle tissue; without margins
recessed; yellow or green; inner face flat; glabrous
around base of radicle. Embryonic axis deflexed;
parallel to length of seed. Radicle linear; deflexed and
parallel to cotyledon length; centered between cotyle-
dons; less than 1/2 length of cotyledons. Plumule
moderately developed; glabrous.

Distribution: Western Canada and western United States.

Notes: Our species count is based on Grimes (1990). The

micropyle of P. tenuiflorumis bright reddish and
therefore more conspicuous than the black lens.

Psoralidium: P. lanceolatum (F.T. Pursh) P.A. Rydberg

(C-E), P. spp. (A-B). A, Fruits (X 6.7); B, seeds
(X 7.8); C-D, testa (X 50, X 1000); E, embryos (X 6).






Genus: Rupertia JW. Grimes

Phylogenetic Number: 12.05.

Tribe: Psoral ecae.

Species Studied—Speciesin Genus:. 2 spp.—3 spp.

Fruit alegume; unilocular; 0.4-0.7 X 0.3-0.5 X 0.27 cm;

with persistent calyx; with calyx equal in length to fruit;
without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; symmetri-
cal; eliptic; not inflated; compressed; without (R.
physodes) or with beak; with solid beak the same color
and texture as fruit (beak 1-3 mm long in R. hallii (P.A.
Rydberg) JW. Grimesand R. rigida (S.B. Parish) JW.
Grimes); short tapered or rounded at apex; apex aligned
with longitudinal axis of fruit; rounded at base; base
aligned with longitudinal axis of fruit; with the apex
and base uniform; chartaceous; seed chambers exter-
nally visible. Fruit margin not constricted; without
sulcus; plain. Fruit wings absent. Fruit nonstipitate.
Fruit indehiscent. Replum invisible. Epicarp dull;
monochrome; tan; pubescent and indurate; with 1 type
of pubescence; puberulent; with pubescence gray or
brown; with pubescence uniformly distributed; with
simple hairs; pliable; with hair bases plain; glandular or
eglandular; with glandular dots (golden and fading with
age); without spines; not smooth; with elevated
features; veined or not obliquely veined relative to fruit
length (at least lower one-half); not tuberculate;
wrinkled; not exfoliating; without cracks. Mesocarp
absent. Endocarp dull; monochrome; tan; spongy;
nonseptate; chartaceous; not exfoliating; remaining
fused to epicarp. Seed 1; length parallel with fruit
length. Funiculus measured; less than 1 mm long; thick;
straight. Aril absent.

Seed 4.5-7 X 2.7-4 X 1.7 mm; not overgrown; not angular;
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asymmetrical; reniform; compressed; without visible
radicle and cotyledon lobes; without umbo on seed
faces. Testa not adhering to endocarp; dull; not modi-
fied by a bloom; colored; monochrome; brownish red;
glabrous; smooth; coriaceous. Fracture lines absent.
Rim absent. Raphe not visible. Hilum visible; with
faboid split; with the lips of the faboid split the same
color astherest of the hilum; larger than punctiform;
0.8 mm long; with curved outlineg; circular; marginal
according to radicle tip; recessed; within corona. Hilum
corona color darker than testa. Lens discernible; equal
to or greater than 0.5 mm or less than 0.5 mm in length;

0.5 mm long; with margins straight; wedge-shaped; not
in groove of raphe; confluent with hilum; flush;
dissimilar color from testa; darker than testa; black;
within corona. Lens corona color darker than testa.
Endosperm absent. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating in radicle tissue;
green; inner face flat; glabrous around base of radicle.
Embryonic axis deflexed; parallel to length of seed.
Radicle linear; deflexed and parallel to cotyledon
length; centered between cotyledons; less than 1/2
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Western Canada and United States to Mexico

(Baja Cdifornia).

Notes: Grimes (1990) founded the genus.

Rupertia: R. physodes (D. Douglas ex W.J. Hooker) JW.

Grimes (A-E). A, Fruits with and without calyx (X 6);
B, seed (X 8.5); C-D, testa (X 50, X 1000); E,
embryos (X 10).
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Genus: Hoita P.A. Rydberg

Phylogenetic Number: 12.06.

Tribe: Psoral ecae.

Species Studied—Speciesin Genus. 3 spp.—3 spp.

Fruit alegume; unilocular; 0.6-1 X 0.3-0.5 X 0.2-0.25 cm;

with persistent or deciduous calyx; with calyx longer or
shorter than fruit; without orifice formed by curving of
fruit or fruit segments; straight; not plicate; not twisted;
asymmetrical; when asymmetrical with 1 straight and 1
curved suture; widest near middle or D-shaped; barely
inflated or not inflated; compressed; without beak; short
tapered at apex; apex aligned with longitudinal axis of
fruit; rounded at base; base oblique with longitudinal
axis of fruit; with the apex and base differing in texture;
upper 3/4 barely inflated, reticulate, and pubescent and
lower 1/4 not inflated, reticulate, or pubescent;
chartaceous; seed chambers externally invisible. Fruit
margin not constricted; without sulcus; plain. Fruit
wings absent. Fruit nonstipitate. Fruit indehiscent.
Replum invisible. Epicarp dull; monochrome; brown;
pubescent and indurate; with 1 type of pubescence;
pilose; with pubescence golden; with pubescence
uniformly distributed; with ssmple hairs; pliable; with
hair bases plain; glandular; with glandular dots; limited
to aportion of fruit; upper 3/4 glandular and lower 1/4
eglandular; without spines; not smooth; with elevated
features; veined or not veined; transversely veined
relative to fruit length; not tuberculate; not exfoliating;
without cracks. Mesocarp absent. Endocarp dull;
monochrome; tan; smooth; nonseptate; chartaceous; not
exfoliating; remaining fused to epicarp; entire. Seed 1;
length parallel with fruit length. Funiculus measured;
lessthan 1 mm long; thick; straight. Aril absent.

Seed 5.5-6.7 X 3.5-3.7 X 2-2.5 mm; not overgrown; not
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angular; symmetrical (except for hilum); elliptic;
compressed; without visible radicle and cotyledon
lobes; without umbo on seed faces. Testa not adhering
to endocarp; glossy; not modified by a bloom; colored;
monochrome or streaked; with frequent streaks; dark
reddish brown; with brown (in dark, broad bands)
overlay; glabrous; smooth or not smooth; with recessed
features; pitted with small separate pits (some seeds
with numerous pits and other seeds with few to no pits
H. strobilina (J.W. Hooker & G.A. Arnott) G.A.W.
Rydberg); coriaceous. Fracture lines absent. Rim
absent. Wings absent. Raphe not visible. Hilum visible

(with conspicuous light tan rim); with faboid split; with
the lips of the faboid split the same color as the rest of
the hilum; punctiform; marginal according to radicle
tip; recessed; within rim. Hilum rim color lighter than
testa. Lens not discernible. Endosperm thin; covering
entire embryo; adnate to testa. Cotyledons smooth; both
outer faces convex; both the same thickness; both more
or less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating in radicle tissue;
without margins recessed; yellow; inner face flat;
glabrous around base of radicle. Embryonic axis
deflexed; parallel to length of seed. Radicle linear;
deflexed and parallel to cotyledon length; centered
between cotyledons; 1/2 to nearly length of cotyledons.
Plumule moderately devel oped; glabrous.

Distribution: Canada, western United States, and Mexico

(Baja Cdifornia).

Notes: Our species count is based on Grimes (1990).

Hoita: H. macrostachys (A.-P. de Candolle) P.A. Rydberg

(C-E), H. spp. (A-B). A, Fruits and fruit in calyx
(X 4.5); B, seeds (X 8); C-D, testa (X 50, X 1000); E,
embryos (X 6).
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Genus: Orbexilum C.S. Rafinesque-Schmaltz

Phylogenetic Number: 12.07.

Tribe: Psoral ecae.

Species Studied—Speciesin Genus. 6 spp.—8 spp.

Fruit alegume; unilocular; 0.3-1.2 X 0.3-0.65 X 0.3 cm;

with persistent or deciduous calyx; with calyx shorter
than fruit; without orifice formed by curving of fruit or
fruit segments; straight; not plicate; not twisted;
asymmetrical or symmetrical; circular or obovate; when
asymmetrical with 1 straight and 1 curved suture;
widest near middle or D-shaped; not inflated; com-
pressed; without or with beak; straight; with solid beak
the same color and texture as fruit; short tapered to
rounded at apex; apex aligned (with 34 mm long beak)
or right-angled with longitudinal axis of fruit; short
tapered to rounded at base; base aligned to oblique with
longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous; seed chambers exter-
nally invisible. Fruit margin not constricted; without
sulcus; plain. Fruit wings absent. Fruit nonstipitate.
Fruit indehiscent. Replum invisible. Epicarp dull;
monochrome; brownish black, brown, or green;
glabrous to glabrate to pubescent and indurate; with 1
type of pubescence; puberulent; with pubescence gray;
with pubescence uniformly distributed; with smple
hairs; pliable; with hair bases plain; glandular or
eglandular; with glandular dots; without spines; not
smooth; with elevated features; obliquely veined
relative to fruit length or reticulately veined; not
tuberculate; papillose or rugose; not exfoliating;
without cracks. Mesocarp thin; 1-layered; without
balsamic vesicles; without fibers; solid; coriaceous.
Endocarp dull; monochrome; brown; smooth;
nonseptate; chartaceous; not exfoliating; remaining
fused to mesocarp and epicarp; entire. Seed 1; length
parallel with fruit length. Funiculus measured; |ess than
1 mm long; thick; straight. Aril absent.

Seed 2-7 X 24 X 2.5 mm; not overgrown; not angular;
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asymmetrical; ovate or reniform; compressed to terete
(nearly); without visible radicle and cotyledon lobes;
without umbo on seed faces. Testa not adhering to
endocarp; dull; not modified by abloom; colored;
monochrome; black or brown (reddish); glabrous;
smooth; coriaceous. Fracture lines absent. Rim absent.
Raphe not visible. Hilum visible; with faboid split; with
the lips of the faboid split the same color as the rest of

the hilum; larger than punctiform; 0.6 mm long; with
curved outline; circular; marginal according to radicle
tip; flush; not within corona, halo, or rim. Lens not
discernible. Endosperm thin; covering entire embryo;
adnate to testa. Cotyledons smooth; both outer faces
convex; both the same thickness; both more or less of
equal length; not folded; margin entire 180 degrees
from base of radicle; similar at apex; not concealing
radicle; entire or split over radicle; without or with
lobes; with the interface division terminating in radicle
tissue; without margins recessed; tan; inner face flat;
glabrous around base of radicle. Embryonic axis
deflexed; parallel to length of seed. Radicle linear;
deflexed and parallel to cotyledon length; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: North America and Mexico.

Notes: Stirton (1981) noted that “ Orbexilumis all that

remains of Psoralea s.|.” when other segregate genera
including Psoralea s.s. (12.09) are removed. “Further-
more, Orbexilumis clearly an unsatisfactory assem-
blage of plants.” The species count and distribution are
based on Grimes (1990), who noted “Orbexilumis
easily distinguished from all other Psoraleeae by its
rugose fruits.” Also, he classified fruits as rugose-
ribbed, but in O. onobrychis (T. Nuttall) P.A. Rydberg
fruits are papillate.

Orbexilum: O. pedunculatum (P. Miller) A.M. Vail (C-E),

O. spp. (A-B). A, Fruits with and without calyx (X 3.8);
B, seeds (X 7.6); C-D, testa (X 50, X 1000); E,
embryos (X 10).
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Genus: Otholobium C.H. Stirton

Phylogenetic Number: 12.08.

Tribe: Psoraleese.

Species Studied—Speciesin Genus. 15 spp.—ca. 45 spp.

Fruit alegume; unilocular; 0.45-1.6 (including beak) X
0.25-0.5 X 0.25-0.3 cm; with persistent or deciduous
calyx; with calyx longer than to equal in length to
shorter than fruit; without orifice formed by curving of
fruit or fruit segments; straight; not plicate; not twisted;
asymmetrical or symmetrical; circular, oblong, or
obovate; when asymmetrical with both sutures
parallelly curved; not inflated; compressed; with beak;
straight; with solid beak (flat, 2 mm long) the same
color and texture as fruit; short tapered to rounded at
apex; apex right-angled with longitudinal axis of fruit;
rounded at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform or differing in
texture; upper 1/2 inflated and reticul ate over seed
cavity and lower 1/2 adnate and wrinkled to scurfy over
seed cavity (O. glandulosa (C. Linnaeus) JW. Grimes);
chartaceous; seed chambers externally invisible. Fruit
margin not constricted; without sulcus; plain. Fruit
wings absent. Fruit nonstipitate. Fruit indehiscent.
Replum invisible. Epicarp dull; monochrome; tan;
pubescent and indurate; with 1 type (gray) or 2 types of
pubescence; pilose or puberulent; with pubescence gray
and brown or brown (dark); with appressed dark brown
hairs and scattered erect gray hairs intermixed; with
pubescence uniformly distributed; with simple hairs;
pliable; with hair bases plain; eglandular; without
spines; not smooth; with elevated features; transversely
veined relative to fruit length; not tuberculate; not
exfoliating; with cracks; cracking transverse to fruit
length. Mesocarp absent. Endocarp dull; monochrome;
tan; nonseptate; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seed 1; length parallel with
fruit length. Funiculus measured; less than 1 mm long;
straight. Aril absent.

Seed 3-6 X 2-3 X 2 mm; not overgrown; not angular;
asymmetrical; oblong; terete (to subterete); without
visible radicle and cotyledon lobes; without umbo on
seed faces. Testa partially adhering to endocarp (O.
pubescens (J.L.M. Poiret) JW. Grimes); nearly glossy;
not modified by a bloom; colored; monochrome or
mottled; with frequent mottles; tannish olive or brown
(reddish); with black overlay; glabrous; smooth or not
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smooth; with elevated features; heavily wrinkled;
coriaceous. Fracture lines absent. Rim absent. Wings
absent. Raphe not visible. Hilum fully conceal ed;
concealed by funicular remnant; with faboid split; with
the lips of the faboid split the same color as the rest of
the hilum; larger than punctiform; 0.5 mm long; with
curved outline; circular; marginal according to radicle
tip; flush; not within corona, halo, or rim. Lens not
discernible. Endosperm thin; covering entire embryo;
adnate to embryo. Cotyledons smooth; both outer faces
convex; both the same thickness; both more or less of
equal length; not folded; margin entire 180 degrees
from base of radicle; similar at apex; not concealing
radicle; split over radicle; with lobes; with the interface
division terminating in radicle tissue; without margins
recessed; yellow; inner face flat; glabrous around base
of radicle. Embryonic axis deflexed; parallel to length
of seed. Radicle linear; deflexed and parallel to cotyle-
don length; centered between cotyledons; 1/2 to nearly
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Southeastern and eastern Africainto South

Africa (zone of Mediterranean vegetation) and South
America (8 spp.).

Notes: The species count and distribution are based on

Grimes (1990), who noted 8 species in South America
and about 35 species in the Old World. Stirton (1986a)
reviewed Otholobium and named two new species from
southeastern Africa (Stirton 1990). The Old World
species need to be revised. Stirton noted that the
“morphology of the fruiting calyx and fruit of O.
sericeum (J.L.M. Poiret) C.H. Stirton are quite different
from that of the type species’ (O. caffrum (C.F. Ecklon
& C.L.P. Zeyher) C.H. Stirton).

Otholobium: O. hirtum (C. Linnaeus) C.H. Stirton (C-E), O.

spp. (A-B). A, Fruits with and without calyx (X 3.3); B,
seeds some with adhering epicarp (X 6); C-D, testa
(X 50, X 1000); E, embryos (X 10).
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Genus: Psoralea C. Linnaeus

Phylogenetic Number: 12.09.

Tribe: Psoral ecae.

Species Studied—Speciesin Genus:. 7 spp.—ca. 20 spp.

Fruit alegume; unilocular; 0.3-0.6 (including beak) X 0.2—

0.4 X 0.15—- 0.2 cm; with persistent calyx; with calyx
longer than fruit; without orifice formed by curving of
fruit or fruit segments; straight; not plicate; not twisted;
symmetrical; elliptic; not inflated; terete; with beak
(0.7-0.8 mm long); straight, or declined; with solid beak
the same color and texture as fruit; rounded at apex;
apex aligned with longitudinal axis of fruit; rounded at
base; base aligned with longitudinal axis of fruit; with
the apex and base uniform in texture; chartaceous or
fragile, thinner than chartaceous like Trifolium (21.06);
seed chambers externally visible; with the raised seed
chambers not torulose. Fruit margin not constricted;
without sulcus; plain. Fruit wings absent. Fruit
nonstipitate. Fruit indehiscent. Replum invisible.
Epicarp dull; monochrome; gray or brown; with surface
texture uniform; glabrous or pubescent but soon
deciduous; with 1 type of pubescence; eglandular;
without spines; not smooth; with elevated features;
irregularly veined (not aligned); not tuberculate;
wrinkled; not exfoliating; without cracks. Mesocarp
absent. Endocarp dull; monochrome; gray; smaooth;
nonseptate; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seed 1; length parallel with
fruit length. Funiculus less than 0.5 mm long; straight.
Aril dry; rim-aril; tan.

Seed 3-3.5 X 1.7-2 X 1.5 mm; not overgrown; not angular;
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symmetrical (except hilum); oblong; terete; without
visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
modified by a bloom; colored; monochrome or mottled;
with frequent mottles; brown; with black overlay;
glabrous; smooth; coriaceous. Fracture lines absent.
Rim absent. Raphe not visible. Hilum fully concealed;
concealed by aril; with faboid split; with the lips of the
faboid split the same color as the rest of the hilum;
larger than punctiform; 0.6 mm long; with curved
outline; dliptic; marginal according to radicle tip; flush;
within corona or not within corona, halo, or rim. Hilum
corona color lighter than testa. Lens discernible; equal
to or greater than 0.5 mm in length; 0.5 mm long; with
margins straight; linear; not in groove of raphe;
confluent with hilum; recessed; dissimilar color from

testa; darker than testa; black; within corona. Lens
corona color lighter than testa. Endosperm thin;
covering entire embryo; adnate to testa. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; not concealing radicle; entire over radicle;
without lobes; with the interface division terminating in
radicle tissue; without margins recessed; yellow; inner
face flat; glabrous around base of radicle. Embryonic
axis straight; parallel to length of seed. Radicle linear;
deflexed and parallel to cotyledon length; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: South Africa.

Notes: Stirton (1981) considered Psoralea to be an artificial

assemblage and redefined it to include approximately
20 species, al endemic to South Africa. He accepted
the genus Hallia (12.09) with nine species but later
(Tucker and Stirton 1991, Polhill 1994b, Crow et al.
1997) expressed the opinion that it is a subgenus of
Psoralea, P. subgenus Hallia (C.P. Thunberg) T.M.
Salter. Grimes (1990) concurred with Stirton and
transferred all New World Psoralea species to various
genera.

Psoralea: P. aphylla C. Linnaeus (D-E), P. pinnata C.

Linnaeus (A—C, F). A, Calyx with afruit inside and a
cupulum (X 4.6); B, fruit without calyx (X 8.8); C,
seeds (X 8); D-E, testa (X 50, X 1000); F, embryos
(X 10).
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L oteae (13.01-13.17)

Genus: Cytisopsis H.F. Jaubert & E. Spach
Phylogenetic Number: 13.01.

Tribe: Lotese.

Species Studied—Speciesin Genus. 1 sp.—ca. 2 spp.

Fruit alegume; unilocular; 1-2.2 X 0.4-0.5 X 0.4-0.5cm;
with persistent calyx; with calyx shorter than fruit;
without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; symmetri-
cal; oblong; not inflated; terete; without beak; short
tapered at apex; apex aligned with longitudinal axis of
fruit; short tapered at base; base aligned with longitudi-
nal axis of fruit; with the apex and base uniformin
texture; ligneous; seed chambers externally visible or
invisible; with the raised seed chambers not torul ose.
Fruit margin not constricted or constricted; constricted
along both margins; without sulcus; plain. Fruit wings
absent. Fruit substipitate. Fruit with al layers dehiscing
(to tardily s0); splitting along sutures. Dehiscence of
valves along both sutures; apical and down; passive or
active; with valves twisting. Replum invisible. Epicarp
dull; monochrome; reddish brown; pubescent and
indurate; with hairs appressed; with 1 type of pubes-
cence; with pubescence gray; with pubescence uni-
formly distributed; with ssmple hairs; pliable; with hair
bases plain; eglandular; without spines; not smooth;
with elevated features, somewhat reticulately veined;
not tubercul ate; wrinkled; not exfoliating; without
cracks. Mesocarp thick; 1-layered; without balsamic
vesicles; without fibers; solid; ligneous. Endocarp dull;
monochrome or mottled; tan; with mottling above and
below seed chambers; with brown (reddish) overlay;
smooth; subseptate; with septa thin (tissue paper-like),
flexible; with septa eglandular; chartaceous; not
exfoliating; remaining fused to mesocarp and epicarp;
entire. Seeds 2-6; length transverse to fruit length;
neither overlapping nor touching; in 1 series. Funiculus
lessthan 0.5 mm long; of 1 length only; thick; straight.
Aril absent.

Seed 2.2-2.8 X 2 X 2 mm; not overgrown; not angular or
angular; asymmetrical; circular, oblong, or irregular;
terete; with surface smooth; without visible radicle and
cotyledon lobes; without hilar sinus; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
modified by a bloom; clear; monochrome; dark reddish
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brown; glabrous; smooth; coriaceous. Fracture lines
absent. Rim absent. Wings absent. Raphe not visible.
Hilum fully concealed; concealed by funicular remnant;
with faboid split; the same color as the rest of the
hilum; punctiform; apical at apex of radicle tip; flush;
not within corona, halo, or rim. Lens discernible or not
discernible; equal to or greater than or less than 0.5 mm
in length; 0.5 mm long; with margins curved; elliptic;
not in groove of raphe; adjacent to hilum; 0.3 mm from
hilum; mounded; dissimilar color from testa; darker
than testa; black; not within corona, halo, or rim.
Endosperm thin; not pluglike and resembling tip of
radicle; covering entire embryo; adnate to embryo and
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; tan or green; inner face flat; glabrous around
base of radicle. Embryonic axis deflexed; obliqueto
length of seed; with ajoint evident between the radicle
and the cotyledons. Radicle linear; lobe tip straight;
deflexed and parallel to cotyledon length; centered
between cotyledons; 1/2 to nearly length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: Eastern Mediterranean (1 sp.) and perhapsin

north Africa (1 sp.).

Notes: In 1981, Polhill (1981k) accepted much broader

generic circumscriptionsin tribe Loteae and only
accepted four generain the tribe: Cytisopsis, Anthyllis
(13.02), Hymenocarpus (13.04), and Lotus (13.07). In
his most recent classification of Fabaceae (Polhill
1994a,b), he combined the tribes L oteae and
Coronilleae and accepted six segregate generain
Loteag, s.s.: Tripodion (13.03), Dorycnopsis (13.05),
Dorycnium (13.06), Podolotus J.F. Royle (13.08),
Pseudolotus K.H. Rechinger (13.09), and Vermifrux
(13.10). Palhill (1981k) noted that the status of the
North African species of Cytisopsis, which also has
been placed in the segregate genus Lyauteya R.C.J.E.
Maire, is not certain and that perhaps both species of
Cytisopsis are better placed in Anthyllis (13.02). We
studied only the eastern Mediterranean species C.
pseudocytisus.

Cytisopsis. C. pseudocytisus (P.E. Boissier) Fertig (A-E).

A, Fruit and valve (X 4); B, seeds (X 7); C-D, testa
(X 50, X1000); E, embryos (X 10).
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Genus: Anthyllis C. Linnaeus

Phylogenetic Number: 13.02.

Tribe: Lotese.

Species Studied—Speciesin Genus. 19 spp.—20-25 spp.

Fruit alegume; unilocular; 0.4-1.3 X 0.2-0.5 X 0.1-0.2
cm; with deciduous or persistent calyx; with calyx
longer than fruit; without or with orifice formed by
curving of fruit or fruit segments; straight or 1-coiled;
not plicate; not twisted; symmetrical or asymmetrical;
linear or coiled; when asymmetrical with both sutures
parallelly curved or 1 straight and 1 curved suture;
widest near middle or D-shaped; inflated; compressed
or terete; without or with beak; with solid beak the
same color and texture as fruit; short tapered or
rounded at apex; apex oblique with longitudinal axis of
fruit; tapered or rounded at base; base right angled with
longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous or fragile, thinner than
chartaceous like Trifolium (21.06) (area of “dehis-
cences’); seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin not
constricted or constricted; slightly constricted along
both margins; without sulcus; plain or embellished.
Fruit wing absent or present; 1; 0.5 mm wide; sutural;
on 1 suture. Fruit nonstipitate or stipitate. Fruit indehis-
cent or with all layers dehiscing (tardily); opening by
deterioration of delicate strip of tissue along inner
suture or both sutures. Dehiscence of valvesaong 1
suture; media and up and down; passive. Replum
invisible. Epicarp dull or semiglossy; monochrome;
brown or tan; with surface texture uniform or not
uniform, with patches of different texture not restricted
to the base and apex; glabrous; eglandular; without
spines; not smooth; with elevated features; reticul ately
veined; not tuberculate; not exfoliating; without cracks.
Mesocarp thin; surface not veined; 1-layered; without
balsamic vesicles; without fibers; solid; coriaceous.
Endocarp dull; monochrome; tan; smooth; nonseptate
or septate; with septathin (tissue paper-like), flexible;
chartaceous; not exfoliating; remaining fused to
mesocarp and epicarp; entire. Seeds 1-3; length parallel
with fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; filiform; straight. Aril absent.

Seed 1.7-3.5 X 1-3 X 1-2 mm; not overgrown; not angular
or angular; asymmetrical or symmetrical (except
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hilum); oblong, mitaform, or triangular; compressed or
terete; with surface smooth; without visible radicle and
cotyledon lobes; without hilar sinus; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
maodified by a bloom; colored; monochrome or mottled
and streaked; with frequent mottles; with frequent
streaks; brown, tan, or green; with purple overlay;
glabrous; smooth or not smooth; with elevated features;
shagreen, wrinkled, or tuberculate; coriaceous. Fracture
lines absent. Rim absent. Wings absent. Raphe not
visible. Hilum visible; with faboid split; with the lips of
the faboid split the same color as the rest of the hilum;
punctiform; between cotyledon and radicle lobe; flush;
within rim. Hilum rim color slightly darker than testa.
Lens discernible; less than 0.5 mm in length; with
margins straight or curved; wedge-shaped; elliptic, or
hourglass or dumbbell-shaped; not in groove of raphe;
confluent with hilum; mounded; dissimilar color from
testa; darker than testa; reddish brown; not within
corona, halo, or rim. Endosperm thin; covering entire
embryo; adnate to testa. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; tan; inner face flat;
glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
linear; lobe tip straight; deflexed and parallel to
cotyledon length; centered between cotyledons; less
than 1/2 length or 1/2 to nearly length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: Mediterranean region, extending into Europe,

Atlantic islands, and North Africa.

Notes: Polhill (1981k) noted that Anthyllis and Lotus (13.07)

seem to be closely related to Hammatol obium (13.17).
Polhill also noted that Cytisopsis (13.01) may be
combined with Anthyllis. Tripodion (13.03), previously
A. tetraphylla C. Linnaeus, was not discussed by
Polhill. Anthyllisvulneraria C. Linnaeusis avariable
species with many subspecies and some economic
value. Some species, but not A. vulneraria, possess
fruits with unusual dehiscences. Either the lower or
both sutural areas have much thinner fruit tissue, and
thistissue easily ruptures gradually exposing the seeds
in situ. Eventually the seeds fall free from one or both
valves.
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Anthyllis: A. hermanniae C. Linnaeus (C-E), A. spp. (A-B).
A, Fruits (X 3); B, seeds (X 7); C-D, testa (X 50,
X 1000); E, embryos (X 10).
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Genus: Tripodion F.C. Medikus

Phylogenetic Number: 13.03.

Tribe: Lotese.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume; unilocular; 0.9-1 X 0.3-0.4 X 0.2 cm; with
persistent calyx; with calyx longer than fruit (and
inflated); without orifice formed by curving of fruit or
fruit segments; straight; not plicate; not twisted;
asymmetrical; oblong; when asymmetrical with both
sutures unequally or parallelly curved; not inflated (but
calyx inflated); terete; with beak (1 mm long); with
solid beak the same color and texture as fruit; short
tapered at apex; apex aligned with longitudinal axis of
fruit; rounded at base; base aligned with longitudinal
axis of fruit; with the apex and base uniform in texture;
chartaceous or fragile, thinner than chartaceous like
Trifolium (21.06); seed chambers externally visible;
with the raised seed chambers torulose. Fruit margin
constricted along both margins; without sulcus; plain.
Fruit wings absent. Fruit substipitate. Fruit indehiscent
(but fragile enough to open easily). Replum invisible.
Epicarp dull; multicolored; streaked (because streaked
endocarp is seen through epicarp); tan; with brown
(reddish) overlay; with mottling over seed chambers;
pubescent and indurate; with 1 type of pubescence;
puberulent; with pubescence golden or gray; with
pubescence uniformly distributed; with simple hairs;
pliable; with hair bases plain; straight; eglandular;
without spines; smooth or not smooth; veined or not
veined; reticulately veined (some best seen from
endocarp view); not tuberculate; not exfoliating;
without cracks. Mesocarp absent. Endocarp dull;
streaked; tan; with streaking above and below seed
chambers; with brown (reddish) overlay; smooth;
septate; with septa thin (tissue paper-like), flexible;
with septa eglandular; chartaceous; not exfoliating;
remaining fused to epicarp; entire. Seeds (1-)2; length
parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; filiform; straight. Aril absent.

Seed 3-3.5 X 2.8-3.2 X 1.5-2.5 mm; not overgrown; not
angular or angular (to somewhat); asymmetrical;
oblong or reniform; compressed; with surface smooth;
without hilar sinus; without umbo on seed faces. Testa
without or with pieces of adhering epicarp (occasion-
aly); not adhering to endocarp; dull; not modified by a
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bloom; colored; monochrome or streaked and mottled;
with frequent mottles; with frequent streaks; reddish
brown or tan; with black overlay; glabrous; not smooth
(and distinctly grooved between cotyledons especially
opposite from hilum); with elevated features; tubercu-
late; coriaceous. Fracture lines absent. Rim absent.
Wings absent. Raphe not visible. Hilum partially
concealed; concealed by funicular remnant; with faboid
split; with the lips of the faboid split the same color as
the rest of the hilum; punctiform; marginal according to
radicle tip or between cotyledon and radicle lobe;
recessed; not within corona, halo, or rim. Lens obvi-
ously or faintly discernible or not discernible; less than
0.5 mm in length; with margins curved; circular or
eliptic; not in groove of raphe; adjacent to hilum; 0.5
mm from hilum; mounded; same color as, similar color
as, or dissimilar color from testa; lighter than or darker
than testa; reddish brown, tan (reddish), or black; not
within corona, halo, or rim. Endosperm thick; covering
entire embryo; adnate to embryo. Cotyledons smaooth;
both outer faces convex; both the same thickness; both
more or less of equal length; not folded; margin entire
180 degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; tan; inner face flat;
glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
linear; deflexed and parallel to cotyledon length;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule rudimentary; glabrous.

Distribution: Mediterranean region, southern Portugal.

Notes: This genus was part of Anthyllis (13.02) in the report

of Polhill (1981K), but Tripodion is now recognized as a
separate genus (Polhill 1994a,b). Previously, Tripodion
was also known as Physanthyllis P.E. Boissier. The
testa fragments during imbibition as does that of
Cyamopsis (9.06).

Tripodion: T. teraphyllum (C. Linnaeus) J.P. Fourreau

(A-E). A, Fruits and fruiting calyx (X 1.25); B, seeds
(X 4); C-D, testa (X 50, X 1000); E, embryos (X 15).






Genus: Hymenocarpos C.G. Savi

Phylogenetic Number: 13.04.

Tribe: Lotese.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume; unilocular; 2-2.5 X 0.6-0.8 X 0.25 cm;

with persistent calyx; with calyx shorter than fruit; with
orifice formed by curving of fruit or fruit segments; 1-
coiled; not plicate; not twisted; asymmetrical; coiled;
when asymmetrical with both sutures paralelly curved;
not inflated; flattened; without beak; truncate at apex;
apex right-angled with longitudinal axis of fruit;
truncate at base; base right angled with longitudinal
axis of fruit; with the apex and base uniform in texture;
membranous, seed chambers externally invisible. Fruit
margin not constricted; without sulcus; embellished;
with wing (margins either entire, dentate, or aculeate).
Fruit wing 1; 3 mm wide; sutural; on 1 suture. Fruit
nonstipitate. Fruit indehiscent. Replum invisible.
Epicarp dull; monochrome (to irregularly brown tinged
with purple); brown, tan, or gray and purple; glabrous,
pubescent and indurate, or pubescent but soon decidu-
ous, with hairs appressed; with 1 type of pubescence;
with pubescence golden; with pubescence uniformly
distributed; with ssmple hairs; pliable; with hair bases
plain; eglandular; without spines; not smooth; with
elevated features; reticulately veined; not tuberculate;
not exfoliating; without cracks. Mesocarp present
(restricted only to seed chamber); thin; surface not
veined; 1-layered; without balsamic vesicles; without
fibers; solid; coriaceous. Endocarp glossy; mono-
chrome; tan; smooth; septate; with septa thicker than
paper, firm; with septa eglandular; chartaceous; not
exfoliating; remaining fused to mesocarp and epicarp;
entire. Seeds 2; length parallel with fruit length; neither
overlapping nor touching; in 1 series. Funiculus less
than 0.5 mm long; of 1 length only; filiform; straight.
Aril absent.

Seed 1-3 X 2-2.5 X 1 mm; not overgrown; not angular;

asymmetrical; reniform; compressed; with surface
smooth; without visible radicle and cotyledon lobes;
without umbo on seed faces. Testa not adhering to
endocarp; dull; not modified by abloom; colored;
monochrome; reddish brown, tan, cream, or yellow;
glabrous; smooth; coriaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe not visible. Hilum
fully concealed; concealed by funicular remnant;
without faboid split; punctiform; between cotyledon

and radicle lobe; somewhat recessed; not within corona,
halo, or rim (if testalight colored) or within halo (if
testa dark colored). Hilum halo color darker than testa.
Lens discernible; less than 0.5 mm in length; with
margins curved; elliptic; not in groove of raphe;
confluent with hilum; mounded; dissimilar color from
testa; darker than testa; black; not within corona, halo,
or rim. Endosperm absent. Cotyledons smooth; both
outer faces convex; both the same thickness; both more
or less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; light tan; inner face
flat; glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed; with ajoint evident
between the radicle and the cotyledons. Radicle linear;
deflexed and parallel to cotyledon length; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: Mediterranean region and western Asia.

Hymenaocarpos: H. circinnatus (C. Linnaeus) C.G. Savi

(A-E). A, Fruits (X 2); B, seeds (X 6); C-D, testa
(X 50, X 1000); E, embryos (X 10).
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Genus: Dorycnopsis P.E. Boissier

Phylogenetic Number: 13.05.

Tribe: Loteae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume; unilocular; 0.2-0.23 X 0.15 X 0.1 cm; with

deciduous calyx (if fruitsin a head then longer than
calyx); without orifice formed by curving of fruit or
fruit segments; straight; not plicate; not twisted;
asymmetrical; elliptic; when asymmetrical with both
sutures paralelly curved; not inflated; terete; without
beak; rounded at apex; apex aligned with longitudinal
axis of fruit; rounded at base; base aligned with
longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous; seed chambers exter-
nally invisible. Fruit margin not constricted; without
sulcus; embellished. Fruit wing 1; 0.3 mm wide;
sutural; on 1 suture. Fruit nonstipitate. Fruit indehiscent
(difficult to remove seed from fruit even though fruit
coat thin). Replum invisible. Epicarp dull; mono-
chrome; brown; glabrous; eglandular; without spines;
not smooth; with elevated features; reticulately veined;
not tuberculate; not exfoliating; without cracks.
Mesocarp thin; surface not veined; 1-layered; without
balsamic vesicles; without fibers; solid; coriaceous.
Endocarp glossy; monochrome; reddish brown; smooth;
nonseptate; chartaceous; not exfoliating; remaining
fused to mesocarp and epicarp; entire. Seeds 1(—2)
(though 2-seeded fruits not seen); length parallel with
fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; filiform; straight. Aril absent.

Seed 1.5 X 1 X 0.8 mm; not overgrown; not angular;
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symmetrical (except hilum); elliptic; terete; with
surface smooth; without visible radicle and cotyledon
lobes; without umbo on seed faces. Testa not adhering
to endocarp; dull; not modified by a bloom; colored;
monochrome; brown; glabrous, smooth; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum fully concealed; concealed by
funicular remnant; with faboid split; the same color as
the rest of the hilum; punctiform; marginal according to
radicle tip; flush; within rim. Hilum rim color darker
than testa. Lens discernible; lessthan 0.5 mm in length;
with margins straight or curved; oblong; not in groove
of raphe; adjacent to hilum; 0.1 mm from hilum;
mounded; dissimilar color from testa; darker than testa;

reddish brown; not within corona, halo, or rim. En-
dosperm thin; covering entire embryo; adnate to testa.
Cotyledons smooth; both outer faces convex; both the
same thickness; both more or less of equal length; not
folded; margin entire 180 degrees from base of radicle;
similar at apex; not concealing radicle; entire over
radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; yellow; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; without ajoint evident between the radicle and
the cotyledons. Radicle linear; deflexed and parallel to
cotyledon length; centered between cotyledons; less
than 1/2 length of cotyledons. Plumule rudimentary;
glabrous.

Distribution: Spain and southwestern Europe.

Notes: This genus was part of Anthyllis (13.02) in the report

of Polhill (1981Kk), but Dorycnopsisis now recognized
as a separate genus (Polhill 1994a,b). Tikhomirov and
Sokoloff (1997) examined the taxonomic status of
Vermifrux (13.10) abyssinica (A. Richard) J.B. Gillett
and concluded that Vermifrux and Dorycnopsis are
synonymous. Therefore they made the new combina-
tion D. abyssinica (A. Richard) V.N. Tikhomirov &
D.D. Sokoloff for the only species of Vermifrux.
Pending further evaluation, we are accepting Vermifrux.

Dorycnopsis: D. gerardii (C. Linnaeus) P.E. Boissier (A-E).

A, Fruits (X 1.25); B, seeds (X 4); C-D, testa (X 50,
X 1000); E, embryos (X 15).
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Genus: Dorycnium P. Miller

Phylogenetic Number: 13.06.

Tribe: Loteae.

Species Studied—Speciesin Genus: 7 spp.—ca. 12 spp.

Fruit alegume; unilocular; 0.3-2 X 0.2-1 X 0.2-0.32 cm;
with deciduous calyx; without orifice formed by
curving of fruit or fruit segments; straight; not plicate;
not twisted; asymmetrical or symmetrical; oblong,
obovate, ovate, or circular; when asymmetrical with
both sutures nearly straight or parallelly curved; not
inflated; terete; without or with beak; straight; with
solid beak the same color and texture as fruit; rounded
or short tapered at apex; apex aligned or oblique with
longitudinal axis of fruit; rounded at base; base aligned
or oblique with longitudinal axis of fruit; with the apex
and base uniform in texture; coriaceous or ligneous;
seed chambers externally invisible. Fruit margin not
constricted; without sulcus; plain. Fruit wings absent.
Fruit substipitate. Fruit with al layers dehiscing;
splitting along sutures. Dehiscence of valves along both
sutures; apical and down; active or passive; with valves
twisting or enrolling. Replum invisible. Epicarp dull;
monochrome; light to dark reddish brown; glabrous or
pubescent and indurate; pilose; with simple hairs;
eglandular; without spines; not smooth; with elevated
features; not veined; not tuberculate; wrinkled; not
exfoliating; without cracks. Mesocarp thin; surface not
veined; 1-layered; without balsamic vesicles; without
fibers; solid; subligneous. Endocarp glossy; mono-
chrome or mottled; reddish brown or tan (greenish);
with mottling (dark); with brown (reddish) overlay;
smooth; septate or nonseptate; with septa thin (tissue
paper-like), flexible; with septa eglandular;
chartaceous; exfoliating in part to exfoliating; separat-
ing from mesocarp; entire. Seeds 1-8; length parallel
with fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; filiform; straight. Aril absent.

Seed 1.3-2 X 1-1.6 X 1-1.4 mm; not overgrown; not
angular; symmetrical or asymmetrical; elliptic,
mitaform, or circular; terete; with surface smooth;
without visible radicle and cotyledon |obes; without
umbo on seed faces. Testa not adhering to endocarp;
dull; not modified by a bloom; colored; monochrome or
mottled; with frequent mottles; brown to yellowish or
reddish brown or green (to tannish); with black overlay;
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glabrous, smooth; coriaceous. Fracture lines absent.
Rim absent. Raphe not visible. Hilum visible or fully
concealed; concealed by funicular remnant; with faboid
split; with the lips of the faboid split the same color as
the rest of the hilum; punctiform; marginal according to
radicle tip or between cotyledon and radicle lobe; flush;
not within corona, halo, or rim or within halo. Hilum
halo color darker than or lighter than testa. Lens
discernible or not discernible; equal to or greater than
or lessthan 0.5 mm in length; 0.5 mm long; with
margins curved; key-hole shaped; not in groove of
raphe; adjacent to hilum; 0.1 mm from hilum;
mounded; dissimilar color from testa; darker than testa;
black; not within corona, halo, or rim. Endosperm
thick; covering entire embryo; adnate to embryo.
Cotyledons smooth; both outer faces convex; both the
same thickness; both more or less of equal length; not
folded; margin entire 180 degrees from base of radicle;
similar at apex; not concealing radicle; entire over
radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; tan or white; inner face flat; glabrous around
base of radicle. Embryonic axis deflexed; obliqueto
length of seed; with ajoint evident between the radicle
and the cotyledons. Radicle linear or bulbose (some-
what); deflexed and parallel to cotyledon length;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule rudimentary; glabrous.

Distribution: Central and southern Europe and Mediterra-

nean region.

Notes: This genus was part of Lotus (13.07) in the report of

Polhill (1981K), but Dorycnium has often been recog-
nized as a separate genus with two sections: Bonjeania
(H.G.L.R. Reichenbach) P.E. Boissier with 2-8-seeded
legumes and Dorycnium with 1-seeded legumes.

Dorycnium: D. hirsutum (C. Linnaeus) N.C. Seringe (C-E),

D. spp. (A-B). A, Fruits (dehisced and closed) (X 1.25);
B, seeds (X 4); C-D, testa (X 50, X 1000); E, embryos
(X 15).






Genus: Lotus C. Linnaeus

Phylogenetic Number: 13.07.

Tribe: Loteae.

Species Studied—Speciesin Genus. 62 spp.—ca. 100 spp.

Fruit alegume; unilocular; 2.5-9 X 0.2-0.8 X 0.2-0.3 cm;
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with deciduous or persistent calyx; with calyx shorter
than fruit; without orifice formed by curving of fruit or
fruit segments; straight or curved (or slightly curved);
not plicate; not twisted; symmetrical or asymmetrical;
linear, oblong, or falcate; when asymmetrical with both
sutures parallelly curved or nearly straight; not inflated;
terete or compressed; without beak; short tapered or
rounded at apex; apex aligned with longitudinal axis of
fruit; short tapered or rounded at base; base aligned
with longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous; seed chambers exter-
nally visible or invisible; with the raised seed chambers
not torulose or torulose. Fruit margin not constricted or
constricted; dlightly constricted along both margins;
without sulcus; plain or embellished. Fruit wings absent
or present (section Tetragonolobus); 2 or 4 (with 2
wings on long upper suture and none below or 2 wings
along both sutures); 1-2 mm wide; sutural; on both
sutures or 1 suture. Fruit nonstipitate. Fruit with all
layers dehiscing or indehiscent (rarely); splitting along
sutures. Dehiscence of valves along both sutures; apical
and down; passive or active; with valves twisting or
enrolling. Replum invisible. Epicarp dull; monochrome;
reddish brown; glabrous or pubescent and indurate;
with hairs appressed; with 1 type of pubescence; with
pubescence golden; with pubescence uniformly
distributed; with ssmple hairs; pliable; with hair bases
plain; eglandular; without spines; not smooth or
smooth; with elevated features; veined or not veined;
reticulately veined; not tuberculate; not exfoliating or
checking (of cuticle); without or with cracks (of
cuticle); cracking oblique to fruit length. Mesocarp thin;
surface not veined; 1-layered; without balsamic
vesicles; without fibers; solid; coriaceous. Endocarp
dull; monochrome; tan; smooth; septate; with septathin
(tissue paper-like), flexible; with septa eglandular;
chartaceous; not exfoliating; remaining fused to
mesocarp and epicarp; entire. Seeds 1-18; length
parallel with fruit length; neither overlapping nor
touching; in 1 or 2 or more series (section Tetrago-
nolobus). Funiculus less than 0.5 mm long; of 1 length
only; triangular or thick; straight. Aril absent.

Seed 0.8-5 X 0.7-5 X 0.3-5 mm; not overgrown; not

angular or angular; symmetrical or asymmetrical;
circular, mitaform, irregular, quadrangular, or triangu-
lar; terete, compressed, or quadrangular; with surface
smooth; without visible radicle and cotyledon lobes;
without hilar sinus; without umbo on seed faces. Testa
not adhering to endocarp; glossy or dull; not modified
by a bloom; colored; monochrome or mottled and
streaked; with frequent mottles; with frequent streaks;
dark brown, tan (to reddish), green, yellow, or purple;
with black or purple overlay; glabrous; smooth or not
smooth; with elevated features; tuberculate; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum partially or fully concealed; con-
cealed by funicular remnant; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform; marginal according to radicle tip or
between cotyledon and radicle lobe; flush; within rim or
halo. Hilum halo color darker than testa. Hilum rim
color darker than testa. Lens discernible; lessthan 0.5
mm in length; with margins straight or curved; linear;
circular or elliptic; not in groove of raphe; adjacent to
or confluent with hilum; 0.2-0.4 mm from hilum;
mounded; dissimilar color from or similar color as
testa; darker than testa; black; not within corona, halo,
or rim. Endosperm thin or thick; covering entire
embryo; adnate to embryo or testa. Cotyledons smaooth;
both outer faces convex; both the same thickness; both
more or less of equal length; not folded; margin entire
180 degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; green, tan, or yellow;
inner face flat; glabrous around base of radicle. Embry-
onic axis deflexed; oblique to length of seed; without a
joint evident between the radicle and the cotyledons.
Radicle linear; deflexed and parallel to cotyledon
length; centered between cotyledons; 1/2 to nearly
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: North America and extratropical South

America, Europe, Russia, extending into Africaand
Australia.

Notes: Polhill (1981k) noted that Lotus and Anthyllis (13.02)

seem to be closely related to Hammatol obium (13.17).
In our treatment, Tetragonolobus G.A. Scopoli is
included in Lotus even though the species of section
Tetragonolobus have winged fruits and generally larger
seeds than species in other sections of Lotus. Lassen
(1986) transferred L. roudairei E. Bonnet of North



Africato Acmispon (13.07A) because of its glandular
stipules and 5-6 leaflets per leaf. Kramina and Sokol off
(1997) reexamined L. roudairei and concluded that it is
not related to New World taxa and should remain in
Lotus. They recognized its unique features among Old
World Lotus by placing it in the new section Lotus sect.
Pseudosimpeteria T.E. Kramina & D.D. Sokoloff. We
left it in Lotus pending further study.
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Lotus: L. corniculatus C. Linnaeus (D—F), L. maritimus C.
Linnaeus (B), L. spp. (A, C). A, Fruits (X 1.25); B, fruit
cross section with four wings (X 10); C, seeds (X 4);
D-E, testa (X 50, X 1000); F, embryos (X 15).
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Genus: Acmispon C.S. Rafinesque-Schmaltz
Phylogenetic Number: 13.07A.

Tribe: Lotese.

Species Studied—Speciesin Genus: 5 spp.—ca. 10 spp.

Fruit alegume; unilocular; 0.8-3 X 0.1-0.3 X 0.1 cm; with

persistent calyx; with calyx shorter than fruit; without
orifice formed by curving of fruit or fruit segments,
straight or curved (or slightly curved); not plicate; not
twisted; symmetrical; linear; not inflated; compressed
or terete; without or with beak; hooked; tapered at apex;
apex oblique with longitudinal axis of fruit; short
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous. Fruit margin not constricted; without
sulcus; plain. Fruit wings absent. Fruit nonstipitate.
Fruit with all layers dehiscing; splitting along sutures.
Dehiscence of valves along both sutures; apical and
down; active; with valves twisting. Replum invisible.
Epicarp dull or semiglossy; monochrome; reddish
brown; glabrous or pubescent and indurate; with 1 type
of pubescence; pilose or villous; with pubescence gray
or golden; with pubescence uniformly distributed;
pliable; with hair bases plain; eglandular or glandular;
with glandular dots (in herringbone pattern on valve);
without spines; not smooth; with elevated features;
reticulately veined; not tuberculate; dotted or wrinkled;
not exfoliating; without cracks. Mesocarp thin; surface
not veined; 1-layered; without balsamic vesicles;
without fibers; solid; coriaceous. Endocarp dull;
monochrome; tan; smooth (below and around seed and
cobweb between “seed chambers’ or smooth through-

out); septate; with septathin (tissue paper-like), flexible

(each seed in individual “seed chamber” with 2 septa
between seeds or with 1 thin septum between each
seed); with septa eglandular; chartaceous; not exfoliat-
ing; remaining fused to mesocarp and epicarp; entire.
Seeds 5-10; length parallel with fruit length; neither
overlapping nor touching; in 1 series. Funiculus less
than 0.5 mm long; of 1 length only; filiform; curved.
Aril absent.

Seed 1-2.7 X 1-1.5 X 0.6-0.8 mm; not overgrown; not

angular or angular; asymmetrical; circular, oblong, or
mitaform; compressed; with surface smooth; with or
without visible radicle and cotyledon lobes; without
external groove between radicle and cotyledon lobes;
without hilar sinus; without umbo on seed faces. Testa

not adhering to endocarp; dull; not modified by a
bloom; colored; monochrome or mottled and streaked
(both faintly); with frequent mottles; with frequent
streaks; reddish brown or tan (greenish); with brown
(darker reddish) overlay; glabrous, smooth; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform; between cotyledon and radicle |obe;
barely recessed; within halo. Hilum halo color darker
than testa. Lens discernible; equal to or greater than or
less than 0.5 mm in length; 0.5 mm long; with margins
curved; eliptic or 2 circular mounds separated by
groove; not in groove of raphe; adjacent to hilum; 0.2
mm from hilum; mounded; dissimilar color from testa;
darker than testa; dark reddish brown; not within
corona, halo, or rim. Endosperm thin or thick; covering
entire embryo; adnate to embryo or testa. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; not concealing radicle; entire over radicle;
without lobes; with the interface division terminating at
base of radicle; without margins recessed; tan, yellow,
or green; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; without ajoint evident between the radicle and
the cotyledons. Radicle linear; lobe tip straight;
deflexed and paralléel to cotyledon length; centered or
not centered between cotyledons (radicle outside 1
cotyledon and inside other, therefore junctions for each
cotyledon different); less than 1/2 length or 1/2 to
nearly length of cotyledon. Plumule rudimentary;
glabrous.

Distribution: North America, Mexico, South America.

Notes: Lassen (1986) transferred Lotus roudairel E. Bonnet

of North Africato Acmispon because of its glandular
stipules and 5-6 | eaflets per leaf. Kramina and Sokoloff
(1997) reexamined L. roudairei and concluded that it is
not related to New World taxa and should remain in
Lotus.

Acmispon: A. americanus (T. Nuttall) P.A. Rydberg (C-E);

A. spp. (A-B). A, Fruits (dehisced and closed) (X 1.5);
B, seeds (X 4); C-D, testa (X 50, X 1000); E, embryos
(X 15).






Genus: Vermifrux J.B. Gillett

Phylogenetic Number: 13.10.

Tribe: Loteae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume; unilocular; 0.4-0.6 X 0.15-0.17 X 0.15-0.2

cm; with deciduous or persistent calyx (rarely); with
calyx shorter than fruit; with or without orifice formed
by curving of fruit or fruit segments; 1-coiled, 0.5-
coiled, or curved; not plicate; not twisted; asymmetri-
cal; coiled or C-shaped; when asymmetrical with both
sutures paralelly curved; not inflated; terete; without
beak; short tapered at apex; apex oblique with longitu-
dinal axis of fruit; short tapered at base; base oblique
with longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous; seed chambers exter-
nally invisible or visible (faintly). Fruit margin not
constricted; without sulcus; embellished. Fruit wing
(very narrow) 1; 0.3 mm wide; sutural; on 1 suture.
Fruit nonstipitate. Fruit indehiscent. Replum invisible.
Epicarp glossy; monochrome; reddish brown or tan;
glabrous; eglandular; without spines; not smooth; with
elevated features; reticulately veined; not tuberculate;
not exfoliating; without cracks. Mesocarp thin; surface
not veined; 1-layered; without balsamic vesicles;
without fibers; solid; coriaceous. Endocarp glossy;
monochrome; reddish brown; smooth; nonseptate;
chartaceous; not exfoliating; remaining fused to
mesocarp and epicarp; entire. Seeds 2; length parallel
with fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; filiform; straight. Aril absent.

Seed 1.8-2 X 0.9-1 X 0.7-0.8 mm; not overgrown; not
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angular; asymmetrical; C-shaped; terete; with surface
smooth; without visible radicle and cotyledon lobes;
without umbo on seed faces. Testa not adhering to
endocarp; dull; not modified by abloom; colored;
monochrome; dark reddish brown; glabrous; smooth;
coriaceous. Fracture lines absent. Rim absent. Wings
absent. Raphe not visible. Hilum fully concealed;
concealed by funicular remnant; without faboid split;
punctiform; marginal according to radicle tip; flush;
within rim. Hilum rim color dightly darker than testa.
Lens discernible; less than 0.5 mm in length; with
margins curved; elliptic; not in groove of raphe;
adjacent to hilum; 0.1 mm from hilum; mounded,;
dissimilar color from testa; darker than testa; black; not

within corona, halo, or rim. Endosperm thin; covering
entire embryo; adnate to testa. Cotyledons smooth; both
outer faces convex; both the same thickness; both more
or less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; brown; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; with ajoint evident between the radicle and the
cotyledons. Radicle somewhat bulbose or linear;
deflexed and parallel to cotyledon length; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: Africa (Y emen, Sudan, Eritrea, Ethiopia).

Notes. This genus was part of Lotus (13.07) in the report of

Polhill (1981Kk), but VVermifrux often has been recog-
nized as a separate genus. Tikhomirov and Sokol of f
(1997) examined the taxonomic status of Vermifrux
abyssinica and concluded that Vermifrux and
Dorycnopsis (13.05) are synonymous. Therefore they
made the new combination D. abyssinica (A. Richard)
V.N. Tikhomirov & D.D. Sokoloff for the only species
of Vermifrux. Pending further evaluation, we are
accepting Vermifrux.

Vermifrux: V. abyssinicum (A. Richard) J.B. Gillett (A-E).

A, Fruits (X 1.25); B, seeds (X 4); C-D, testa (X 50,
X 1000); E, embryos (X 15).






Genus: Coronilla C. Linnaeus

Phylogenetic Number: 13.11.

Tribe: Lotese.

Species Studied—Speciesin Genus. 7 spp.—9 spp.

Fruit aloment (or aloment segment); 1-5 X 0.1-0.3 X 0.1—
0.25 cm; with deciduous corolla; with persistent calyx;
with calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; straight to curved; not
plicate; not twisted; symmetrical; linear or moniliform;
not inflated; compressed or terete; with beak; straight;
with solid beak the same color and texture as fruit; short
tapered at apex; apex aligned with longitudinal axis of
fruit; short tapered at base; base aligned with longitudi-
nal axis of fruit; with the apex and base uniform or
differing in texture; upper 3/4 barely inflated, reticulate,
and pubescent and lower 1/4 not inflated, reticulate, or
pubescent; coriaceous; seed chambers externally visible
or invisible; with the raised seed chambers not torul ose.
Fruit margin constricted or not constricted; constricted
along both margins; without sulcus; plain. Fruit wings
absent. Fruit nonstipitate. Fruit with all layers dehisc-
ing. Replum invisible. Loment indehiscent. Loment
segments (articles) inconspicuous; 4.5-5.5 mm long;
widest across each end or widest across seed area; with
upper or lower 1 different shape than middle ones,
oblong or quadrangular. Epicarp dull or glaucous;
monochrome; brown or tan; glabrous; glandular or
eglandular; with glandular dots; limited to a portion of
fruit; upper 3/4 glandular and lower 1/4 eglandular;
without spines; not smooth; with elevated features;
longitudinally veined relative to fruit length; not
tuberculate; not exfoliating; without cracks. Mesocarp
absent. Endocarp glossy; monochrome or bichrome
(with central reddish-brown band); tan; smooth;
nonseptate; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seeds 1-7; length parallel with
fruit length; neither overlapping nor touching; in 2 or
more series. Funiculus less than 0.5 mm long; of 1
length only; thick; straight. Aril absent.

Seed 3-5 X 1-2 X 1-1.5 mm; not overgrown; not angular;
symmetrical or asymmetrical; rhombic; compressed;
without visible radicle and cotyledon lobes; without
umbo on seed faces. Testa not adhering to endocarp;
dull; not modified by a bloom; colored; monochrome;
dark reddish brown or tan; glabrous; smooth (except for
1 longitudinal ridge on each face) or not smooth; with
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or without (Schmidt 1979a) elevated features; with 1
longitudinal ridge on each face; coriaceous. Fracture
lines absent. Rim absent. Wings absent. Raphe not
visible. Hilum visible or fully concealed; concealed by
funicular remnant; with or without faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform; marginal according to radicle tip;
flush or recessed (within depression or not); not within
corona, halo, or rim. Lens discernible (or barely
discolored or darker than testa); lessthan 0.5 mm in
length; with margins straight; wedge-shaped; not in
groove of raphe; adjacent to hilum; mounded; dissimi-
lar color from testa; darker than testa; black or brown;
not within corona, halo, or rim. Endosperm thick;
covering entire embryo; adnate to testa or embryo.
Cotyledons smooth; both outer faces convex; both the
same thickness; both more or less of equal length; not
folded; margin entire 180 degrees from base of radicle;
similar at apex; not concealing radicle; entire over
radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; yellow; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; paralel to length of
seed. Radicle linear; deflexed and parallel to cotyledon
length; centered between cotyledons; less than 1/2 or
1/2 to nearly length of cotyledons. Plumule rudimen-
tary; glabrous.

Distribution: Europe, Mediterranean region, Atlantic

islands, West Asia, northeastern Africa

Notes: Schmidt (1979b) monographed Coronilla and

documented (Schmidt 1979a) the reduction of
Securigera. We accept Securigera (13.12) as a separate
genus based on Lassen (1989) and use it as the basis of
our species count. Schmidt (1979a) illustrated the seeds
of 31 species, showing which ones bear alongitudinal
line on each face.

Coronilla: C. scorpioides (C. Linnaeus) W.D.J. Koch

(C-E), C. spp. (A-B). A, Fruitsand articles (X 2.3); B,
seeds (X 6.6); C-D, testa (X 50, X 1000); E, embryos
(X 10).






Genus: Securigera A.P. de Candolle

Phylogenetic Number: 13.12.

Tribe: Lotese.

Species Studied—Speciesin Genus:. 5 spp.—12 spp.

Fruit alegume or loment (or aloment segment); unilocular;
8.5-9.5 X 0.15-0.6 X 0.1-1.6 cm; with deciduous
corolla; with deciduous calyx; without orifice formed
by curving of fruit or fruit segments; straight to curved
(slightly); not plicate; not twisted; symmetrical; linear;
not inflated; flattened or terete; with beak; declined or
hooked; with solid beak the same color and texture as
fruit; long tapered at apex; apex aligned with longitudi-
nal axis of fruit; short tapered at base; base aligned with
longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous; seed chambers exter-
nally visible; with the raised seed chambers not
torulose. Fruit margin not constricted; with sulcus; plain
or embellished; with thickened sutural areas. Fruit
wings absent. Fruit substipitate or nonstipitate. Fruit
indehiscent (the chartaceous valve surface between
thickened sutures open transversely and irregularly in S,
securidaca). Replum invisible. Loment indehiscent.

L oment segments (articles) inconspicuous; 5-10 mm
long; widest across seed area; with upper 1 different
shape than middle ones; linear. Epicarp dull; mono-
chrome or multicolored; bichrome (sutures thickened
and alighter or darker shade); brown (including dirty-
brown), tan (and greenish-tan), or green; glabrous or
pubescent and indurate; with 1 type of pubescence;
pilose (but not on thickened sutures); with pubescence
golden; with pubescence uniformly distributed; with
simple hairs; pliable; with hair bases plain; eglandular;
without spines; not smooth; with elevated or recessed
features; veined or not veined; longitudinally veined
relative to fruit length (1 media on each valve) or
reticulately veined (faint); not tuberculate; wrinkled
(faintly); grooved (faintly); not exfoliating; without
cracks. Mesocarp absent. Endocarp dull; monochrome;
tan; smooth; septate or subseptate; with septa thicker
than paper, firm; with the septa eglandular; chartaceous,
not exfoliating; remaining fused to epicarp; entire.
Seeds 7-9; length parallel with fruit length; neither
overlapping nor touching; in 1 series. Funiculus less
than 0.5 mm long; of 1 length only; filiform; straight.
Aril absent.

Seed 3.54 X 1.54 X 1-1.5 mm; not overgrown; angular
or not angular (some are square in outling); symmetri-
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cal; linear, rectangular, or quadrangular; compressed or
flattened; without visible radicle and cotyledon |obes;
without umbo on seed faces. Testa not adhering to
endocarp; glossy or dull; not modified by a bloom;
colored; monochrome; light to dark reddish brown or
tan (reddish near hilum); glabrous; smooth; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum fully concealed; concealed by
funicular remnant; without faboid split; punctiform;
marginal according to radicle tip; flush; not within
corona, halo, or rim or within halo. Hilum halo color
darker than testa. Lens discernible or not discernible;
less than 0.5 mm in length; with margins curved;
circular; not in groove of raphe; adjacent to hilum; 0.3
mm from hilum; mounded; same color as testa; within
halo. Lens halo color darker than testa. Endosperm
thick; covering entire embryo; adnate to embryo.
Cotyledons smooth; both outer faces convex; both the
same thickness; both more or less of equal length; not
folded; margin entire 180 degrees from base of radicle;
similar at apex; not concealing radicle; entire over
radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; yellow or tan; inner face flat; glabrous around
base of radicle. Embryonic axis deflexed; obliqueto
length of seed. Radicle bulbose or linear; deflexed and
parallel to cotyledon length; centered between cotyle-
dons; lessthan 1/2 or 1/2 to nearly length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: Southern Europe.

Notes: Securigera has been maintained separate from

Coronilla (13.11) because of its fruits being heavy,
flattened, and apparently not divided and thus not
breaking into articles at maturity. It was united with
Coronilla (13.11) for diverse reasons by Schmidt
(1979a). Lassen (1989) realigned Coronilla (13.11),
Hippocrepis (13.13), and Securigera and in so doing
recognized 12 species of Securigera, the species count
that we are using. When doing this, Lassen deval uated
the loment versus legume character.

Securigera: S. securidaca (C. Linnaeus) A. von Degen & 1.

Doerfler (C-E), S. spp. (A-B). A, Fruits and articles
(X 1.2); B, seeds (X 6.5); C-D, testa (X 50, X 1000);
E, embryos (X 11.4).
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Genus: Hippocrepis C. Linnaeus

Phylogenetic Number: 13.13.

Tribe: Loteae.

Species Studied—Speciesin Genus: 10 spp.—30 spp.

Fruit aloment (or aloment segment); 1.2—4 X 0.1-0.6 X
0.07-0.16 cm; with deciduous corolla; with persistent
calyx; with calyx shorter than fruit; with orifice formed
by curving of fruit or fruit segments (more than 1 per
fruit) or without orifice formed by curving of fruit or
fruit segments (H. emerus); straight to curved (to
slightly curved) or 0.5-coiled to 1-coiled to 1.5-coiled;
not plicate; not twisted; asymmetrical or symmetrical;
linear or quadrangular; when asymmetrical with both
sutures parallelly or unequally curved; not inflated;
flattened or compressed; without beak; long tapered to
tapered at apex; apex aigned to oblique with longitudi-
nal axis of fruit; long tapered at base; base aligned to
oblique with longitudinal axis of fruit; with the apex
and base uniform in texture; coriaceous; seed chambers
externally visible; with the raised seed chambers not
torulose. Fruit margin constricted or not constricted;
constricted along both margins; without sulcus; plain or
embellished; with wing. Fruit wing present or absent; 1;
2 mm wide; sutural; on both sutures. Fruit substipitate.
Fruit indehiscent. Replum invisible. Loment indehis-
cent. Loment segments (articles) inconspicuous; 5-25
mm long; widest across seed area; with all essentially
similar in shape; hippocrepiform. Epicarp semiglossy;
monochrome; reddish brown; pubescent and indurate;
with 1 type of pubescence; puberulent; with pubescence
gray; with pubescence uniformly distributed; with
glandular hairs (restricted to top of arch between
winged margins); stiff; with hair bases plain; glandular;
with glandular hairs; without spines; smooth or not
smooth; with elevated features; longitudinally veined
relative to fruit length; not tuberculate; not exfoliating;
without cracks. Mesocarp thin; surface not veined; 1-
layered; without balsamic vesicles; without fibers;
solid; coriaceous. Endocarp glossy; monochrome; tan;
smooth; septate; with septa thicker than paper, firm;
with the septa eglandular; chartaceous; not exfoliating;
remaining fused to epicarp; entire. Seeds 3-12; length
transverse to fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; thick; straight. Aril absent.

Seed 2—4.5 X 0.7-0.8 X 0.7-0.8 mm; not overgrown; not
angular; asymmetrical; hippocrepiform or linear; terete;
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without visible radicle and cotyledon |obes; without
umbo on seed faces. Testa not adhering to endocarp;
glossy; not modified by abloom; colored; mono-
chrome; brown (brown to reddish), green (yellowish),
tan, or blue (reddish); glabrous, smooth; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum visible; without faboid split; puncti-
form; between cotyledon and radicle lobe; slightly
recessed; within corona (H. ciliata C.L. von
Willdenow) or not within corona, halo, or rim. Hilum
corona color darker than testa (black). Lens discernible;
less than 0.5 mm in length; with margins curved;
circular; not in groove of raphe; adjacent to hilum;
mounded or flush; same color as testa or dissimilar
color from testa; darker than testa; red; not within
corona, halo, or rim. Endosperm thin; covering entire
embryo; adnate to embryo. Cotyledons smooth; both
outer faces convex; both the same thickness; both more
or less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; yellow; inner face
flat; glabrous around base of radicle. Embryonic axis
deflexed; parallel to length of seed. Radicle linear; with
180-degree turn; not centered between cotyledons
(radicle outside 1 cotyledon and inside other, therefore
junctions for each cotyledon different); less than 1/2
length of cotyledons. Plumule moderately developed;
glabrous.

Distribution: Mediterranean region into Europe and western

Asia

Notes: Dominguez (1976) monographed the annual species

of Hippocrepis and illustrated their fruits. Our species
count is based on Lassen (1989), who gave the genus a
traditional treatment except for the transfer of Coronilla
emerus C. Linnaeus into Hippocrepis. Thistransfer is
particularly disturbing to us because the fruit characters
and to some degree the seed characters are unlike those
of the other species in Hippocrepis (compare figs. A
and B).

Hippocrepis: H. emerus (C. Linnaeus) P. Lassen (B), H.

unisiliquosa C. Linnaeus (D—F), H. spp. (A, C). A-B,
Fruits and fruit segments (X 2, X 2.3); C, seeds (X 6);
D-E, testa (X 50, X 1000); F, embryos (X 10).






Genus: Scorpiurus C. Linnaeus

Phylogenetic Number: 13.14.

Tribe: Lotese.

Species Studied—Speciesin Genus:. 2 spp.—2 spp.

Fruit aloment (or aloment segment); 8 X 0.3 X 0.3 cm;
with deciduous corolla; with deciduous calyx; with or
without orifice formed by curving of fruit or fruit
segments; 4-coiled; not plicate to plicate (at most
loosely plicate); loosely to tightly twisted or not
twisted; asymmetrical or symmetrical; linear; when
asymmetrical with both sutures nearly straight; not
inflated; terete; without beak; long tapered or short
tapered at apex; apex exceeding (crossing) longitudinal
axis of fruit; long to short tapered at base; base aligned
with longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous; seed chambers exter-
nally invisible. Fruit margin constricted or not con-
stricted; slightly constricted along both margins;
without sulcus; plain. Fruit wings absent. Fruit
nonstipitate. Fruit indehiscent. Replum invisible.

L oment indehiscent. Loment segments (articles)
inconspicuous; 5-10 mm long; with all essentially
similar in shape; curved. Epicarp dull; monochrome or
multicolored; bichrome (spines may be darker colored
than surface and ribs below spines may be darker
colored); brown or tan; glabrous; eglandular; with
spines (aligned in longitudinal ribs) or without spines
(longitudinal ribs present); with spines persistent; with
spines same color or spines (or their basal remanent) a
different color from the rest of the fruit; not smooth;
with elevated features; not veined; tuberculate or not
tuberculate; tuberculate (blunt spinesin longitudinal
rows); not exfoliating; without cracks. Mesocarp
absent. Endocarp dull; monochrome; tan; smooth;
subseptate; with septa thicker than paper, firm; with the
septa eglandular; chartaceous; not exfoliating; remain-
ing fused to epicarp; entire. Seed length parallel with
fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; filiform; straight. Aril absent.

Seed 2.3-5 X 1.5-3 X 1.5-3 mm; not overgrown; not
angular; asymmetrical; C-shaped, circular (subcircular),
or reniform; terete; without visible radicle and cotyle-
don lobes; without umbo on seed faces. Testa not
adhering to endocarp; dull; not modified by a bloom;
colored; monochrome; orangish red to orange; gla-
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brous; smooth or not smooth; with elevated and
recessed (present or absent) features; shagreen; striate
(faintly and when present caused by ribs on fruit);
coriaceous. Fracture lines absent. Rim absent. Raphe
not visible. Hilum fully concealed; concealed by
funicular remnant; without faboid split; punctiform;
marginal according to radicletip (but on side opposite
lobes); flush; not within corona, halo, or rim or within
halo. Hilum halo color darker than testa (blackish-
brown). Lens discernible; less than 0.5 mm in length;
with margins curved; elliptic; not in groove of raphe;
adjacent to hilum; 0.4 mm from hilum; mounded;
dissimilar color from testa; darker than testa; dark
brown; not within corona, halo, or rim. Endosperm
thick; covering entire embryo; adnate to embryo.
Cotyledons smooth or not smooth; both outer faces
convex; both the same thickness; both more or less of
equal length; with both folded; not sufficiently folded
for inner face to touch itself; portions of inner folded
face unequal; margin entire 180 degrees from base of
radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; white; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed. Radicle bulbose; deflexed and parallel to cotyle-
don length; centered between cotyledons; less than 1/2
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Europe, Mediterranean region, western Asia,

northeastern Africa

Notes: Dominguez and Galiano (1974) monographed
the genus and recognized four species; however, Heyn
and Raviv (1966) recognized only two of the four
species: S. vermiculatus C. Linnaeus and S. muricatus.
Heyn and Raviv reorganized the S. muricatus complex
with two varieties: var. muricatus (S. muricatus, s.s.,
and S sulcatus, p.p.) and var. subvillosus (C. Linnaeus)
J.B.A.P.M. de Lamarck (S. subvillosus and S. sulcatus
C. Linnaeus, p.p.). Kaniewski and Miszkiel (1980)
studied the histogenesis of the pericarp of Scorpiurus
and noted that S. muricatus var. muricatus had “pods
with smooth or tubercled ribs, usually coiled in one
plane,” while S. muricatus var. subvillosus had “pods
spiny, usualy twisted.” Heyn and Raviv noted that the
two seed shapes (straight with truncate margin and
reniform with apiculate margin) faithfully reflect the
degree of coiling of the loment segment, or articlein
which it developed. Upon soaking the seeds, the
endosperm greatly expands (up to twice the diameter
of the seed) and ruptures the testa, asit doesin
Antopetita (13.16).



745



Scorpiurus: S. muricatus C. Linnaeus (C-E), S. spp. (A-B).
A, Fruitsand one article (X 2.2); B, seeds (X 4.8);
C-D, testa (X 50, X 1000); E, embryos (X 10).
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Genus: Ornithopus C. Linnaeus

Phylogenetic Number: 13.15.

Tribe: Lotese.

Species Studied—Speciesin Genus. 6 spp.—6 spp.

Fruit aloment (or aloment segment); 1.5-5 X 0.1-0.23 X

0.08-0.13 cm; with deciduous corolla; with persistent
or deciduous calyx; with calyx shorter than fruit;
without orifice formed by curving of fruit or fruit
segments; curved to 0.5-coiled; not plicate; not twisted;
asymmetrical or symmetrical; linear or falcate; when
asymmetrical with both sutures paralelly curved; not
inflated; compressed; with beak; hooked; with solid
beak the same color and texture as fruit; long tapered at
apex; apex oblique with longitudinal axis of fruit;
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous; seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted or not constricted; slightly constricted along
both margins; without sulcus; plain. Fruit wings absent.
Fruit nonstipitate. Replum invisible. Loment indehis-
cent. Loment segments (articles) inconspicuous or
conspicuous; 4-11 mm long; widest across seed areg;
with upper or lower 1 different shape than middle ones;
circular, oblong, or rectangular. Epicarp dull; mono-
chrome; brown or tan; glabrous or pubescent and
indurate; with 1 type of pubescence; puberulent; with
pubescence brown; with pubescence uniformly distrib-
uted; with simple hairs; pliable; with hair bases plain;
eglandular; without spines; smooth or not smooth; with
elevated features; reticulately veined; not tuberculate;
not exfoliating; without cracks. Mesocarp thin; surface
not veined; 1-layered; without balsamic vesicles;
without fibers; solid; coriaceous. Endocarp glossy;
monochrome; tan; smooth; septate; with septa thicker
than paper, firm; with the septa eglandular; chartaceous,
not exfoliating; remaining fused to epicarp; entire.
Seeds 4-12; length parallel with fruit length; neither
overlapping nor touching; in 1 series. Funiculus less
than 0.5 mm long; of 1 length only; thick; straight. Aril
absent.

Seed 1.5-3 X 1-2 X 0.7-1.1 mm; not overgrown; not

angular (except hilum); symmetrical (except hilum);
circular, oblong, ovate, or reniform; compressed;
without visible radicle and cotyledon lobes; without
umbo on seed faces. Testa dull; not modified by a

bloom; colored; monochrome; orange (reddish), red
(dish), or yellow (pale); glabrous; smooth; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform; marginal according to radicle tip;
flush; within halo. Hilum halo color darker than testa.
Lens discernible or not discernible; lessthan 0.5 mmin
length; with margins curved; circular (sub); not in
groove of raphe; adjacent to hilum; mounded; dissimi-
lar color from testa; darker than testa; black; not within
corona, halo, or rim. Endosperm thick or thin; covering
entire embryo; adnate to testa. Cotyledons smooth; both
outer faces convex; both the same thickness; both more
or less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; yellow; inner face
flat; glabrous around base of radicle. Embryonic axis
deflexed; parallel to length of seed. Radicle bulbose;
deflexed and parallel to cotyledon length; centered
between cotyledons; less than 1/2 or 1/2 to nearly
length of cotyledons. Plumule rudimentary or moder-
ately developed; glabrous.

Distribution: Five speciesin Europe, Mediterranean region,

western Asia, and Atlantic islands; O. micranthus (G.
Bentham) J. Arechaveletay Bolpardo in southern South
America.

Notes: Alsina (1988) described the morphology and

anatomy of seeds of four species and illustrated their
testa with micrographs at X 320. The monotypic genus
Antopetitia (13.16) differs by having dehiscent fruit
segments and a persistent dorsal suture (Verdcourt
1974).

Ornithopus:. O. sativus F.d' A. Brotero (C-E), O. spp. (A-B).

A, Fruitsand articles (X 2.2); B, seeds (X 5.6); C-D,
testa (X 50, X 1000); E, embryos (X 10).
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Genus: Antopetitia A. Richard

Phylogenetic Number: 13.16.

Tribe: Lotese.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume or aloment (not atrue loment); unilocular;
0.7-1.2 X 0.2-0.25 X 0.23 cm; with deciduous corollg;
with persistent calyx; with calyx shorter than fruit;
without orifice formed by curving of fruit or fruit
segments; slightly curved to curved; not plicate; not
twisted; asymmetrical; falcate or moniliform; when
asymmetrical with both sutures paralelly curved; not
inflated; terete; with beak (small); straight; with solid
beak the same color and texture as fruit; rounded at
apex; apex aligned with longitudinal axis of fruit; short
tapered at base; base oblique with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous; seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted along both margins; without sulcus; plain.
Fruit wings absent. Fruit substipitate (may be longer
than 2-3 mm if lowest locule aborted). Fruit with all
layers dehiscing; fenestrating, opening by a coiling strip
of tissue. Dehiscence of valves along 1 suture; passive.
Replum invisible. Loment dehiscing along 1 suture.

L oment segments (articles) inconspicuous; 2—2.5 mm
long; widest across seed area; with upper or lower 1
different shape than middle ones; circular. Epicarp
glossy; monochrome; light brown to tan; glabrous;
eglandular; without spines; not smooth; with elevated
features; reticulately veined; not tuberculate; not
exfoliating; without cracks. Mesocarp thin; surface not
veined; 1-layered; without fibers; solid; coriaceous.
Endocarp glossy; monochrome; tan or white; smooth;
nonseptate; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seeds 2—4; length parallel with
fruit length; neither overlapping nor touching; in 2 or
more series. Funiculus less than 0.5 mm long; of 1
length only; thick; straight. Aril absent.

Seed 1.5-2 X 1.2-1.7 X 0.5-1.3 mm; not overgrown;
angular to not angular; asymmetrical; circular to
irregular; compressed; without visible radicle and
cotyledon lobes; without umbo on seed faces. Testa not
adhering to endocarp; dull; not modified by a bloom;
colored; monochrome; dark to reddish brown to tan
(reddish); glabrous; not smooth; with elevated features,
rugose or tuberculate; coriaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe not visible. Hilum
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visible; without faboid split (hilum too small); puncti-
form; between cotyledon and radicle lobe; flush; not
within corona, halo, or rim. Lens not discernible.
Endosperm thick; covering entire embryo; adnate to
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; yellow; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed. Radicle bulbose; oblique to cotyledons; centered
between cotyledons; 1/2 to nearly length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: Tropical Africa.

Notes: Polhill (1981l) noted that this genusis closely related

to Ornithopus (13.15) and that the genera of the
Coronilleae only differ from those of the Loteae (13) by
the presence of jointed fruits in the former. Verdcourt
(1974) noted that Antopetitia is“a monotypic genus
closely allied to Ornithopus L., but differing in the pod
segments being dehiscent and in the persistent dorsal
suture.” Both authors alluded to an anomaly in fruit of
Antopetita. These fruits are unique in the Fabaceae. At
first glance they appear to be loments, but they are not.
At most they are loment-like or lomentaceous because
the fruits dehisce, albeit by a unique mechanism. In
addition, Léonard (1954, fig. 10) clearly illustrated that
the fruit dehisces on the plant, the seeds falling free of
the fruiting cluster. By definition aloment separates at
maturity into 1-seeded indehiscent articles. The unique
dehiscence mechanism is the opening of the valves by
the rolling up of the vertical suture. During the process,
the individual fruit segments become fenestrated and
then the seed may fall out or one valve may fall off
(Léonard 1954, fig. 10). Upon soaking the testa
fractures as the endosperm rapidly expands (asin
Scorpiurus (13.14)). Both the seed and fruit dehis-
cences are related to edaphic factorsin the habitat of the
Species.

Antopetitia: A. abyssinica A. Richard (A-E). A, Fruitsand

fruit segments (X 4.5); B, seeds (X 6.3); C-D, testa
(X 50, X 1000); E, embryos (X 20).
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Genus. Hammatol obium E. Fenzl

Phylogenetic Number: 13.17.

Tribe: Loteae.

Species Studied—Speciesin Genus:. 2 spp.—2 spp.

Fruit aloment (or aloment segment); 2—6 X 0.15-0.4 X 0.2

cm; with deciduous corolla; with persistent calyx; with
calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; straight; not plicate;
not twisted; symmetrical; linear and moniliform; not
inflated; compressed; with beak; straight; with solid
beak the same color and texture as fruit; short tapered at
apex; apex oblique with longitudinal axis of fruit; short
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous; seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted along both margins; without sulcus; plain.
Fruit wings absent. Fruit substipitate. Fruit indehiscent.
Replum invisible. Loment indehiscent. Loment seg-
ments (articles) inconspicuous; 3—6 mm long; widest
across seed area; with upper or lower 1 different shape
than middle ones; oblong. Epicarp dull; monochrome;
dark brown; pubescent and indurate; with 1 type of
pubescence; pilose or villous; with pubescence golden;
with pubescence uniformly distributed; with smple
hairs; pliable; with hair bases plain; eglandular; without
spines; smooth or not smooth; with elevated features;
reticulately veined; not tuberculate; not exfoliating;
without cracks. Mesocarp thin; surface not veined; 1-
layered; without bal samic vesicles; without fibers;
solid; coriaceous. Endocarp glossy; monochrome;
white; smooth; septate; with septa thicker than paper,
firm; with the septa eglandular; coriaceous; not exfoli-
ating; remaining fused to epicarp; entire. Seeds up to
11; length parallel with fruit length; neither overlapping
nor touching; in 1 series. Funiculus less than 0.5 mm
long; of 1 length only; thick; straight. Aril absent.

Seed 2.5 X 2.3 X 1 mm; not overgrown; not angular;
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asymmetrical; nearly circular; compressed; without
visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
modified by a bloom; colored; monochrome; reddish
brown; glabrous; smooth; coriaceous. Fracture lines
absent. Rim absent. Wings absent. Raphe not visible.
Hilum fully concealed; concealed by funicular remnant;
without faboid split; punctiform; between cotyledon

and radicle lobe; recessed; not within corona, halo, or
rim. Lens discernible; less than 0.5 mm in length; with
margins curved; elliptic; not in groove of raphe;
adjacent to hilum; mounded; dissimilar color from
testa; darker than testa; black; not within corona, halo,
or rim. Endosperm thin; covering entire embryo; adnate
to testa. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; yellow; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed. Radicle linear; oblique to cotyledons; centered
between cotyledons; 1/2 to nearly length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: One species at either end of the Mediterranean

region.

Notes: Polhill (1981l) noted that this genus seems to be

more closely related to Anthyllis (13.02) and Lotus
(13.07) in the Loteae than to Coronilla (13.11).

Hammatolobium: H. kremerianum (E.St.-C. Cosson) C.H.

Muller (C-E), H. spp. (A-B). A, Fruitswith calyx and 1
article (X 1.8); B, seeds (X 7); C-D, testa (X 50, X
1000); E, embryos (X 10).
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Aeschynomeneae (14.01-14.26)

Genus: Ormocarpum A.M.F.J. Palisot de Beauvois
Phylogenetic Number: 14.01.

Tribe: Aeschynomeneae.

Subtribe; Ormocarpinae.

Species Studied—Speciesin Genus. 12 spp.—ca. 20 spp.

Fruit alegume or loment; unilocular; 3.5-6 X 0.5-0.8 X
0.2-0.3 cm; with persistent (O. kirkii S. le M. Moore) or
deciduous corolla; with persistent (O. kirkii) or decidu-
ous calyx; with calyx shorter than fruit; with or without
orifice formed by curving of fruit or fruit segments (O.
kirkii); straight to curved to 1-coiled (O. kirkii); not
plicate; not twisted; asymmetrical or symmetrical;
moniliform, C-shaped, or coiled; when asymmetrical
with 1 straight and 1 curved suture or both sutures
paralelly curved; widest near middle or D-shaped; not
inflated; flattened; without or with beak; straight; with
solid beak the same color and texture as fruit; long
tapered, short tapered, or rounded at apex; apex aligned
to oblique with longitudinal axis of fruit; long or short
tapered at base; base aligned to oblique with longitudi-
nal axis of fruit; with the apex and base uniformin
texture; coriaceous; seed chambers externally visible;
with the raised seed chambers not torulose. Fruit margin
constricted along both margins; without sulcus; plain.
Fruit wings absent. Fruit stipitate to substipitate; with
the stipe 3-8 mm long. Fruit indehiscent. Replum
invisible. Loment indehiscent. Loment segments
(articles) inconspicuous; 620 mm long; widest across
seed area; with upper 1 or lower 1 different shape than
middle ones; oblong or D-shaped. Epicarp dull;
monochrome; dark green; glabrous or pubescent and
indurate; with 1 type of pubescence; puberulent; with
pubescence yellow; with pubescence uniformly distrib-
uted; with simple hairs (often with swollen bases); stiff;
with hair bases swollen; retrorse; straight at apex;
glandular; with glandular hairs (minutely tubercule
bases); with spines; not smooth; with elevated features;
longitudinally veined relative to fruit length or reticu-
lately veined; tuberculate or not tuberculate; with solid
tubercles on each valve; tuberculate; not exfoliating;
without cracks. Mesocarp thick; surface not veined; 1-
layered; without bal samic vesicles; without fibers;
solid; coriaceous. Endocarp nearly glossy; mono-
chrome; brown; smooth; septate or nonseptate; with
septa thicker than paper, firm; with the septa eglandular;
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chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seeds 1-6; length parallel with fruit
length; neither overlapping nor touching; in 1 series.
Funiculus less than 0.5 mm long; of 1 length only;
thick; straight or curved. Aril absent.

Seed 2-9 X 1.54 X 1.2-2 mm; not overgrown; not

angular; asymmetrical; circular to elliptic to oblong;
compressed to flattened; with visible radicle and
cotyledon lobes; with external groove between radicle
and cotyledon lobes; same color as testa; without umbo
on seed faces. Testa not adhering to endocarp; dull;
colored; monochrome; pinkish to reddish brown or tan;
glabrous; smooth; chartaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe from hilum to near
base of seed and terminating (from hilum to nearly base
of seed); not bifurcating; darker than testa; brown;
flush. Hilum fully concealed; concealed by funicular
remnant; without faboid split; larger than punctiform;
1-1.3 mm long; with curved outline; elliptic; between
cotyledon and radicle lobe; flush; within halo. Hilum
halo color of or darker than testa. Lens not discernible.
Endosperm trace;1/2 covering entire embryo; adnate to
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; partially concealing radicle;
split over radicle; with lobes; with |obes not touching;
with the interface division terminating at base of
radicle; without margins recessed; reddish tan; inner
face flat; glabrous around base of radicle. Embryonic
axis deflexed; oblique to length of seed. Radicle linear;
oblique to cotyledons; centered between cotyledons;
less than 1/2 length of cotyledons. Plumule well
developed; glabrous.

Distribution: Tropical and South Africa, Madagascar,

southern Asiato Philippines, and Fiji.

Notes: Rudd (1981a) recognized four subtribes of

Aeschynomeneae: Ormocarpinae Rudd (genera 14.01—
14.08), Aeschynomeninae (genera 14.09-14.16),
Discolobiinae (Burkart) Rudd (genus 14.17:
Discolobium), Poiretiinae (Burkart) Rudd (genera
14.18-14.21), and Stylosanthinae (Bentham) Rudd
(genera 14.22-14.26). Tribal and subtribal placement of
Diphysa is based on Lavin (1987) and Polhill (1994a,
1994b) and not on Polhill and Sousa (1981), who
placed Diphysa in Robinieae. Because Lavin did not
relate Diphysa to a genus in subtribe Ormocarpinae, we
have assigned the genus the phylogenetic number
14.03. Bailey et a. (1997), using the chloroplast rpl2



intron and ORF184, suggested that Brya (11.01),
Cranocarpus (11.02), Phylacium (11.22), and
Neocollettia (11.26) are not members of Desmodieae
(11) and that they probably belong in Aeschynomeneae.
Gillett (1966b) described the 17 species of
Ormocarpum from southwestern Asiaand Africa
(excluding Madagascar) and presented some fruit and
seed data and some fruit illustrations.
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Ormocarpum: O. orientale (C.P.J. Sprengel) E.D. Merrill
(C-E), O. spp. (A-B). A, Article and partial fruit,
without or with calyx (X 1.8); B, seeds (X 4); C-D,
testa (X 50, X 1000); E, embryos (X 5).
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Genus: Ormocarpopsis R. Viguier

Phylogenetic Number: 14.02.

Tribe: Aeschynomeneae.

Subtribe; Ormocarpinae.

Species Studied—Speciesin Genus. 1 sp.—5 spp.

Fruit alegume; unilocular; 2.3-3 X 1.3-2 X 1.3-2 cm; with

deciduous corolla; with deciduous calyx; without
orifice formed by curving of fruit or fruit segments;
straight; not plicate; not twisted; asymmetrical; oblong;
when asymmetrical with both sutures paralelly curved;
not inflated; terete; with beak; straight; with the apex
and base uniform in texture; seed chambers externally
invisible. Fruit margin not constricted; without sulcus;
embellished. Fruit wings absent. Fruit stipitate or
substipitate; with the stipe up to 8 mm long. Fruit
indehiscent. Replum invisible. Fruit a nutlet; entire.
Epicarp dull; monochrome; greenish brown; glabrous;
glandular; with spines (glandular) or without spines; not
smooth; with elevated features; not veined; tuberculate
or not tuberculate; with solid tubercles on each valve
(minute); warty (bases of spines); not exfoliating;
without cracks. Mesocarp present (and streaked with
purple); thin; surface not veined; 1-layered; without
balsamic vesicles; without fibers; solid; coriaceous.
Endocarp dull; monochrome; tan; smooth; nonseptate;
chartaceous; exfoliating; separating from mesocarp.
Seed 1; length parallel with fruit length. Funiculus less
than 0.5 mm long; thick; straight. Aril absent.

Seed 18 X 13 X 10 mm; overgrown, 1 seed filling entire
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fruit cavity; not angular; asymmetrical; ovate; terete;
with surface smooth; without visible radicle and
cotyledon lobes; without hilar sinus; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
modified by a bloom; colored; monochrome; reddish
brown; glabrous; not smooth; with elevated features;
shagreen; coriaceous. Fracture lines absent. Rim absent.
Wings absent. Raphe not visible. Hilum visible; without
faboid split; larger than punctiform; 1.5 mm long; with
straight outline; linear; marginal according to radicle
tip; flush; not within corona, halo, or rim. Lens discern-
ible; equal to or greater than 0.5 mm in length; 2.5 mm
long; with margins straight or curved; oblong; not in
groove of raphe; confluent with hilum; mounded;
similar color astesta; darker than testa; reddish brown;
not within corona, halo, or rim. Endosperm absent.
Cotyledons not smooth or smooth; wrinkled or

wrinkled and 1-3 grooves on each face; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin not entire 180
degrees from base of radicle; notched or notched and
bearing flaps; similar at apex; completely concealing
radicle; split over radicle; with lobes; with lobes
touching (auriculate) or not touching; with basal groin
formed by lobes; with the interface division terminating
at base of radicle; without margins recessed; brown;
inner face concave (in center with varying width rim
around the depression); glabrous around base of radicle.
Embryonic axis straight; parallel to oblique to length of
seed; with ajoint evident between the radicle and the
cotyledons. Radicle differentiated from cotyledon;
triangular; lobe tip straight; straight with embryonic
axis; centered between cotyledons; less than 1/2 length
of cotyledons. Plumule well devel oped; pubescent at
the base and glabrous at the apex.

Distribution: Madagascar.

Ormocarpopsis: O. aspera R. Viguier (A-E). A, Fruit

(X 2.1); B, seed (X 2.3); C-D, testa (X 50, X 1000);
E, embryos (X 2.5).
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Genus: Diphysa N. von Jacquin
Phylogenetic Number: 14.03.
Tribe: Aeschynomeneae.
Subtribe; Ormocarpinae.

Species Studied—Speciesin Genus: 8 spp.—15 spp. or 20
SPP.

Fruit alegume; unilocular; 3-6.5 X 0.7-3 X 0.7-3 (esti-
mated) cm; with deciduous corolla; with persistent
calyx; with calyx shorter than fruit; without orifice
formed by curving of fruit or fruit segments; straight;
not plicate; not twisted; symmetrical; linear or oblong;
inflated; terete; without beak; short tapered to rounded
at apex; apex aligned with longitudinal axis of fruit;
long tapered or rounded at base; base aligned with
longitudinal axis of fruit; with the apex and base
uniform in texture; membranous; seed chambers
externally invisible. Fruit margin not constricted;
without sulcus; plain or embellished; with wing. Fruit
wing present or absent; 1; sutural (subwinged or
keeled); on 1 suture. Fruit stipitate to substipitate; with
the stipe up to 15 mm long. Fruit indehiscent. Replum
invisible. Epicarp dull; monochrome; brown or tan;
glabrous; without spines; not smooth; with elevated
features; longitudinally veined relative to fruit length
(with faint cross veining) or reticulately veined; not
tuberculate; not exfoliating; with to without cracks;
cracking irregular. Mesocarp absent. Endocarp dull;
monochrome; tan; scurfy; nonseptate; coriaceous; not
exfoliating; remaining fused to epicarp; entire. Seeds
few, probably less than 5; length oblique to fruit length;
neither overlapping nor touching; in 1 series. Funiculus
lessthan 0.5 mm long; of 1 length only; filiform;
straight. Aril absent.

Seed 4-7 X 2.7-4.5 X 1.5-3.3 mm; not overgrown; not
angular; asymmetrical; oblong; terete to compressed;
with or without visible radicle and cotyledon |obes;
with external groove between radicle and cotyledon
lobes; same color as testa; without umbo on seed faces.
Testa not adhering to endocarp; dull; modified by a
bloom; colored; monochrome; dark reddish brown to

tan; glabrous; smooth; coriaceous. Fracture lines absent.

Rim absent. Raphe from hilum to near base of seed and
terminating; not bifurcating; color of testa; raised to
recessed. Hilum visible to partially concealed; con-
cealed by funicular remnant; with faboid split; with the
lips of the faboid split the same color as the rest of the
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hilum; punctiform to larger than punctiform; up to 0.5
mm long; with curved outline; circular; subapical to
radicle tip or between cotyledon and radicle lobe;
recessed; within rim or not within corona, halo, or rim.
Hilum rim color of testa. Lens not discernible. En-
dosperm thick to thin; covering entire embryo; adnate
to testa. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; partially concealing radicle;
split over radicle; with lobes; with |obes not touching;
with the interface division terminating at base of
radicle; without margins recessed; yellow or green
(ish); inner face flat; glabrous around base of radicle.
Embryonic axis right angled; perpendicular to length of
seed. Radicle linear; lobe tip straight; deflexed and
parallel to cotyledon width; centered between cotyle-
dons; less than 1/2 length of cotyledons. Plumule
moderately developed to well developed; glabrous.

Distribution: Mexico, Central America, northern South

America.

Notes: Tribal and subtribal placement of Diphysa is based

on Lavin (1987, Polhill 1994a,b), and not on Polhill
and Sousa (1981), who placed Diphysa in Robinieae.

Diphysa: D. minutifolia J.N. Rose (E), D. robinioides G.

Bentham (C-D), D. spp. (A-B). A, Fruits (X 0.9); B,
seeds (X 2.4); C-D, testa (X 50, X 1000); E, embryos
(X 6).
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Genus: Belairia A. Richard

Phylogenetic Number: 14.04.

Tribe: Aeschynomeneae.

Subtribe; Ormocarpinae.

Species Studied—Speciesin Genus. 1 sp.—5-6 spp.

Fruit alegume; unilocular; 1.5-2 X 0.4-0.5 X 0.03 cm;

with deciduous corolla; with deciduous calyx; without
orifice formed by curving of fruit or fruit segments;
straight; not plicate; not twisted; symmetrical; linear or
oblong; not inflated; flattened; without or with beak;
with solid beak the same color and texture as fruit; short
tapered to rounded at apex; apex aligned with longitudi-
nal axis of fruit; short tapered at base; base aligned with
longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous; seed chambers exter-
nally invisible. Fruit margin not constricted; without
sulcus; plain. Fruit wings absent. Fruit substipitate.
Fruit indehiscent. Replum invisible. Epicarp dull;
monochrome; brown; glabrous; eglandular; without
spines; not smooth; with elevated features; longitudi-
nally veined relative to fruit length or reticulately
veined; not tuberculate; not exfoliating; without cracks.
Mesocarp thin; surface not veined; 1-layered; without
balsamic vesicles; without fibers; spongy; coriaceous.
Endocarp dull; monochrome; brown; smooth;
nonseptate; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seeds 2; length parallel with
fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; thick; straight. Aril absent.

Seed 3.5-3.7 X 2.5-2.7 X 0.6 mm; not overgrown; not
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angular; asymmetrical; circular (with radicle lobe);
flattened; with visible radicle and cotyledon |obes;
without umbo on seed faces. Testa not adhering to
endocarp; dull; not modified by abloom; colored;
monochrome; tan; smooth; chartaceous. Fracture lines
absent. Rim absent. Raphe not visible. Hilum fully
concealed; concealed by funicular remnant; without
faboid split; punctiform; marginal according to radicle
tip; flush (and dark brown). Lens not discernible.
Endosperm absent. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; split over radicle; with lobes; with
lobes not touching; with the interface division terminat-

ing at base of radicle; without margins recessed; tan;
inner face flat; glabrous around base of radicle. Embry-
onic axis deflexed; oblique to length of seed. Radicle
bulbose; lobe tip straight; deflexed and parallel to
cotyledon length or width; centered between cotyle-
dons; less than 1/2 length of cotyledons. Plumule well
developed; glabrous.

Distribution: Cuba.

Notes: Data from the meager (at the U.S. National Seed

Herbarium [BARC]) samples were supplemented by
fruit notes and illustrationsin Lewis (1988). The
number of speciesin the genusis based on Lewis, not
on Rudd (1981a).

Belairia: B. mucronata A.H.R. Grisebach (A-E). A, Fruits

(X 3.2); B, seed (X 4.5); C-D, testa (X 50, X 1000); E,
embryos (X 10).






Genus: Pictetia A.-P. de Candolle

Phylogenetic Number: 14.05.

Tribe: Aeschynomeneae.

Subtribe: Ormocarpinae.

Species Studied—Speciesin Genus: 4 spp.—ca. 6 spp.

Fruit alegume or loment; unilocular; 2.5-4 X 0.5-1 X
0.09-0.2 cm; with deciduous corolla; with persistent or
deciduous calyx; with calyx shorter than fruit; without
orifice formed by curving of fruit or fruit segments;
straight to curved (to slightly curved); not plicate; not
twisted; asymmetrical or symmetrical; broadly linear to
oblong; when asymmetrical with both sutures parallelly
curved; not inflated; flattened to compressed; without
beak; short tapered to rounded at apex; apex aligned
with longitudinal axis of fruit; short tapered to rounded
at base; base aligned with longitudinal axis of fruit;
with the apex and base uniform in texture; coriaceous;
seed chambers externally visible or invisible; with the
raised seed chambers not torulose. Fruit margin
constricted or not constricted; constricted along both
margins; without sulcus; plain. Fruit wings absent. Fruit
substipitate to nonstipitate. Fruit indehiscent. Replum
invisible. Loment indehiscent. Loment segments
(articles) inconspicuous; 7—10 mm long; widest across
seed area; with all essentially similar in shape; oblong.
Epicarp dull to glossy; monochrome; brown; pubescent
and indurate; with 1 type of pubescence; puberulent;
with pubescence gray; pliable; with hair bases plain;
eglandular; without spines; not smooth; with elevated
features; reticulately veined; tuberculate or not tubercu-
late; with solid tubercles on each valve; tuberculate; not
exfoliating; without cracks. Mesocarp thin; surface not
veined; 1-layered; without balsamic vesicles; without
fibers; mealy; chartaceous. Endocarp dull; mono-
chrome; tan; smooth; septate or nonseptate; with septa
thicker than paper, firm; with the septa eglandular;
coriaceous; not exfoliating; remaining fused to epicarp;
entire. Seeds 1-5; length parallel with fruit length;
neither overlapping nor touching; in 1 series. Funiculus
less than 0.5 mm long; of 1 length only; thick; con-
torted. Aril dry; rim-aril; tan.

Seed 5-5.3 X 3-3.2 X 0.3-0.4 mm; not overgrown; not
angular; asymmetrical; C-shaped; flattened; with visible
radicle and cotyledon lobes (barely); without umbo on
seed faces. Testa not adhering to endocarp; glossy; not
maodified by a bloom; colored; monochrome; tan;
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glabrous; smooth; coriaceous. Fracture lines absent.
Rim absent. Raphe not visible. Hilum fully concealed;
concealed by aril; without faboid split (visible);
punctiform; between cotyledon and radicle lobe; flush;
not within corona, halo, or rim. Lens discernible; less
than 0.5 mm in length; with margins straight or curved;
oblong; not in groove of raphe; 180 degrees from
hilum; flush; dissimilar color from testa; darker than
testa; black (ish); not within corona, halo, or rim.
Endosperm thin; 1/2 covering entire embryo; adnate to
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; partially concealing radicle;
split over radicle; with lobes; with |obes not touching;
with the interface division terminating at base of
radicle; without margins recessed; white; inner face
flat; glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed. Radicle linear; lobe
tip straight; deflexed and parallel to cotyledon width;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule moderately developed; glabrous.

Distribution: West Indies.

Pictetia: P. spinifolia (A.N. Desvaux) |. Urban (B-E), P.

spp. (A). A, Fruit and partial fruit (X 2.6); B, seeds
(X 5.3); C-D, testa (X 50, X 1000); E, embryos (X 5).
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Genus: FiebrigiellaH.A.T. Harms

Phylogenetic Number: 14.06.

Tribe: Aeschynomeneae.

Subtribe; Ormocarpinae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit aloment; 3-3.1 X 0.3-0.4 X 0.08-0.1 cm; with

deciduous corolla; with persistent or deciduous calyx;
with calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; straight to curved
(slightly); not plicate; not twisted; asymmetrical; when
asymmetrical with 1 straight and 1 curved suture;
narrowing in several places, resembling Desmodium
fruit; not inflated; flattened; without beak; short tapered
at apex; apex aligned to oblique with longitudinal axis
of fruit; tapered to short tapered at base; base aligned
with longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous; seed chambers exter-
nally visible; with the raised seed chambers not
torulose. Fruit margin constricted only on 1 margin;
without sulcus; plain. Fruit wings absent. Fruit
substipitate. Fruit indehiscent. Replum invisible.

L oment indehiscent. Loment segments (articles)
inconspicuous; 5-6 mm long; widest across seed area;
with all essentially similar in shape; D-shaped. Epicarp
dull; monochrome; dirty brown; pubescent but soon
deciduous; with 1 type of pubescence; puberulent; with
pubescence golden; with pubescence uniformly
distributed; with ssmple hairs; pliable; with hair bases
plain; eglandular; without spines; not smooth; with
elevated features; reticulately veined (with 1 major vein
and 1 minor longitudinal vein); not tuberculate; not
exfoliating; without cracks. Mesocarp thin; surface not
veined; 1-layered; without balsamic vesicles; without
fibers; solid; coriaceous. Endocarp glossy; mono-
chrome; tan; spongy; septate; with septa thicker than
paper, firm; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seeds 2—4; length parallel with
fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; thick; straight. Aril dry; rim-aril; reddish brown.

Seed 4.2-5 X 2.5-3 X 0.7-1 mm; not overgrown; not
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angular; asymmetrical; D-shaped; flattened; without
visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
modified by a bloom; colored; monochrome; reddish

brown; glabrous; smooth or not smooth; with elevated
features; wrinkled (1 longitudinal wrinkle);
chartaceous. Fracture lines absent. Rim absent. Wings
absent. Raphe not visible. Hilum partially concealed;
concealed by aril (rim); without faboid split; puncti-
form; marginal according to radicle tip; flush; not
within corona, halo, or rim. Lens discernible; less than
0.5 mm in length; with margins curved; circular; not in
groove of raphe; adjacent to hilum; 1 mm from hilum;
mounded; dissimilar color from testa; darker than testa;
black (ish); not within corona, halo, or rim. Endosperm
absent. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; not concealing radicle; split
over radicle; with lobes; with lobes not touching;
without basal groin formed by |obes; with the interface
division terminating at base of radicle; without margins
recessed; brown; inner face flat; glabrous around base
of radicle. Embryonic axis straight; oblique to length of
seed; without ajoint evident between the radicle and
the cotyledons. Radicle differentiated from cotyledon;
bulbose; lobe tip straight; oblique to cotyledons;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule rudimentary; glabrous.

Distribution: Bolivia.

Notes: Burkart and Vilchez (1971) monographed the genus,

and their figure 2 was consulted in preparing our plate.
Scant seeds and fruits were available for our study.

Fiebrigiella: F. gracilisH.A.T. Harms (A—F). A, Fruit

(X 5.9); B, fruit and article (X 3); C, seed (X 8);
D-E, testa (X 50, X 1000); F, embryos (X 8).






Genus: Chaetocalyx A.-P. de Candolle

Phylogenetic Number: 14.07.

Tribe: Aeschynomeneae.

Subtribe; Ormocarpinae.

Species Studied—Speciesin Genus. 10 spp.—12 spp.

Fruit aloment; 7-16 X 0.2-2.2 X 0.07-0.2 cm; with
deciduous corolla; with persistent or deciduous calyx;
with calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; straight, curved (or
dightly curved), or S-curved; not plicate; not twisted;
asymmetrical or symmetrical; linear; when asymmetri-
cal with both sutures paralelly curved; not inflated;
flattened or compressed; without beak; tapered or short
tapered at apex; apex aligned or oblique with longitudi-
nal axis of fruit; short tapered or rounded at base; base
aligned with longitudinal axis of fruit; with the apex
and base uniform in texture; membranous; seed
chambers externally invisible. Fruit margin not con-
stricted; without sulcus; plain or embellished; with
wing. Fruit wing 1; 8-10 mm wide; continuous wing
around fruit. Fruit stipitate, substipitate, or nonstipitate;
with the stipe 5-15 mm long. Fruit indehiscent. Replum
invisible. Loment indehiscent. Loment segments
(articles) inconspicuous; 4-17 mm long; widest across
seed area; with upper 1 different shape than middle
ones; oblong or quadrangular. Epicarp dull; mono-
chrome or multicolored; bichrome (flattened fruit have
adarker center (over seed chambers) that fades to
lighter margins); brown or tan; glabrous, glabrate, or
pubescent and indurate; with 1 type of pubescence;
velutinous; with pubescence gray; with pubescence
uniformly distributed; with ssmple hairs; pliable; with
hair bases plain; glandular; with glandular setae (few);
without spines; not smooth; with elevated features;
reticulately veined; not tuberculate; not exfoliating;
without cracks. Mesocarp thick; surface not veined; 1-
layered; without bal samic vesicles; without fibers;
solid; ligneous (sub). Endocarp dull; monochrome;
gray; cobwebby; septate; with septa thicker than paper,
firm; with the septa eglandular; coriaceous; not exfoli-
ating; remaining fused to epicarp; entire. Seeds 6-16;
length parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; straight. Aril absent.

Seed 2.5-7 X 2-2.5 X 2-2.5 mm; not overgrown; not
angular; asymmetrical; linear or reniform; terete; with
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visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to partially adhering to
endocarp; glossy; not modified by a bloom; colored;
monochrome; reddish brown; glabrous; smooth;
coriaceous. Fracture lines absent. Rim absent. Raphe
not visible. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform or larger than punctiform; 0.3 mm
long; with curved outline; circular; between cotyledon
and radicle lobe; flush; within rim. Hilum rim color
darker than testa (dightly). Lens discernible; less than
0.5 mmin length (ca. 0.3 mm); with margins curved,;
circular; not in groove of raphe; adjacent to hilum; 0.1
mm from hilum; mounded; similar color as testa; darker
than testa; brown; not within corona, halo, or rim.
Endosperm thick; 1/2 covering entire embryo; adnate to
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; not concealing radicle; entire
over radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; yellow; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed. Radicle bulbose; lobe tip curved; deflexed and
parallel to cotyledon width; centered between cotyle-
dons; less than 1/2 length of cotyledons. Plumule
rudimentary; glabrous.

Distribution: Tropical America.

Notes: Rudd (1958) monographed the genus and Diatl of f

and Diatloff (1977) noted that Chaetocalyx is a non-
nodulating faboid legume genus.

Chaetocalyx: C. brasiliensis (J.R.T. Vogel) G. Bentham (E),

C. latisiliqua (J.L.M. Poiret) G. Bentham ex W.B.
Hemsley (C-D), C. spp. (A-B). A, Fruits (none entire)
(X 1.4); B, seeds (X 6); C-D, testa (X 50, X 1000); E,
embryos (X 10).






Genus: Nissolia N. von Jacquin

Phylogenetic Number: 14.08.

Tribe: Aeschynomeneae.

Subtribe; Ormocarpinae.

Species Studied—Speciesin Genus. 11 spp.—13 spp.

Fruit aloment; 1.5-4.3 X 0.5-1.5 X 0.09-0.3 cm; with
persistent or deciduous androecia sheath; with decidu-
ous corolla; with persistent or deciduous calyx (rarely);
with calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; straight or curved;
not plicate; not twisted; asymmetrical or symmetrical;
oblong or falcate; when asymmetrical with both sutures
parallelly curved; not inflated; compressed; without
beak; tapered to rounded at apex; apex aligned to
oblique with longitudinal axis of fruit; short tapered to
rounded at base; base aligned to oblique with longitudi-
nal axis of fruit; with the apex and base uniformin
texture; coriaceous; seed chambers externally visible;
with the raised seed chambers not torulose. Fruit
margin slightly constricted along both margins; without
sulcus; plain or embellished; with wing (restricted to
apical article). Fruit wing present or absent; 1; 5-15
mm wide; samaroid; apical. Fruit stipitate to
substipitate to nonstipitate; with the stipe up to 6 mm
long. Fruit indehiscent (if 1-seeded). Replum invisible.
L oment indehiscent. Loment segments (articles)
conspicuous; 3-10 mm long (sterile (winged) 10-25
mm); widest across seed area; with upper 1 different
shape than middle ones; oblong (with apical article with
terminal wing) or rectangular. Epicarp dull; mono-
chrome; reddish brown or tan; glabrous or pubescent
and indurate; with 1 type of pubescence; crinkled
pilose; with pubescence gray; with pubescence uni-
formly distributed; with ssmple or glandular hairs;
pliable; with hair bases plain; glandular or eglandular;
with glandular setae; without spines; not smooth; with
elevated features; longitudinally veined relative to fruit
length (with 3 to many well developed veins) or
reticulately veined; not tuberculate; without cracks.
Mesocarp thin; surface not veined; 1-layered; without
balsamic vesicles; without fibers; solid; coriaceous.
Endocarp dull; monochrome; tan; cobwebby; septate;
with septa thicker than paper, firm; coriaceous; not
exfoliating; remaining fused to epicarp; entire. Seeds 1—
6; length parallel with fruit length; neither overlapping
nor touching; in 1 series. Funiculus less than 0.5 mm
long; of 1 length only; straight. Aril dry; rim-aril; tan.
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Seed 2-5 X 1.5-3.5 X 1.7 mm; not overgrown; not angular;

asymmetrical; oblong, quadrangular (nearly), or
reniform; compressed; with visible radicle and cotyle-
don lobes; without external groove between radicle and
cotyledon lobes; without umbo on seed faces. Testa
partially adhering to endocarp (hairs); more or less
glossy; not modified by abloom; colored; mono-
chrome; reddish brown; glabrous; smooth; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
from hilum to lens; not bifurcating; darker than testa;
black; flush. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform to larger than punctiform; up to 0.3
mm long; with curved outline; circular; between
cotyledon and radicle lobe; flush; not within corona,
halo, or rim or within halo. Hilum halo color lighter
than testa. Lens not discernible. Endosperm thick; 1/2
covering entire embryo; adnate to testa. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; partialy concealing or not concealing radicle;
split over radicle; with lobes; with |obes not touching;
with the interface division terminating at base of
radicle; without margins recessed; yellow; inner face
flat; glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed. Radicle bulbose
(nearly); lobe tip straight; deflexed and parallel to
cotyledon width; centered between cotyledons; less
than 1/2 length of cotyledons. Plumule moderately
developed; glabrous.

Distribution: Mexico, West Indies, Central America, South

America.

Notes: Rudd (1956) monographed the genus and noted that

the “fruits are ssmaralike, 2-5-articulate loments with
terminal joint sterile, flat, and winglike.”

Nissolia: N. leiogyne N.Y. Sandwith (E), N. schottii (J.

Torrey) A. Gray (C-D), N. spp. (A-B). A, Fruitsand 1
article (X 1.9); B, seeds (X 5.3); C-D, testa (X 50,
X 1000); E, embryos (X 5).






Genus: Aeschynomene C. Linnaeus

Phylogenetic Number: 14.09.

Tribe: Aeschynomeneae.

Subtribe: Aeschynomeninae.

Species Studied—Speciesin Genus. 21 spp.—ca. 150 spp.

Fruit aloment; 0.8-2 X 0.4-0.5 X 0.1-0.3 cm; with
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deciduous corolla; with persistent or deciduous calyx;
with calyx shorter than fruit (in loments that do not
articulate); with or without orifice formed by curving of
fruit or fruit segments; straight, curved (or slightly
curved), S-curved, or 0.5-, 1-, 1.5-, 4-, or 2-coiled; not
plicate; not twisted; asymmetrical or symmetrical;
circular, linear, moniliform, or falcate; when asym-
metrical with 1 straight and 1 curved suture or both
sutures parallelly curved; narrowing in several places,
resembling Desmodium (11.09) fruit; not inflated;
compressed or quadrangular; without beak; tapered at
apex; apex aligned with longitudinal axis of fruit;
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous or fragile, thinner than chartaceous like
Trifolium (21.06); seed chambers externally visible;
with the raised seed chambers not torulose. Fruit
margin constricted or not constricted; constricted along
both margins or only on 1 margin; without sulcus;
plain. Fruit wings absent. Fruit stipitate to substipitate;
with the stipe 1-25 mm long. Fruit indehiscent. Replum
occasionally visible. Fruit a segment; an intact article;
loment segment. Loment indehiscent. Loment segments
(articles) inconspicuous; 3—7 mm long; widest across
seed area; with all essentially similar in shape; D-
shaped or rectangular. Epicarp dull; monochrome;
black, brown, green (ish-black), or tan; with surface
texture uniform or not uniform, with patches of
different texture not restricted to the base and apex;
glabrous or pubescent and indurate; with 1 type of
pubescence; appressed puberulent or tomentose; with
pubescence gray; with pubescence uniformly distrib-
uted; with simple or glandular hairs; pliable; with hair
bases plain; glandular (sections Aeschynomene and
Ochopodium); with glandular hairs; without spines;
smooth or not smooth; with elevated features; veined or
not veined; obliquely veined relative to fruit length; not
tuberculate; verrucose-rugose, muricate, or faveolate;
not exfoliating; without cracks. Mesocarp absent.
Endocarp dull; monochrome; tan; smooth; septate; with

septa thicker than paper, firm; with the septa
eglandular; ligneous (sub); not exfoliating; remaining
fused to epicarp; entire. Seeds 1-18; length parallel
with fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; thick; straight. Aril absent.

Seed 1-6 X 0.7-5 X 2-2.5 mm; not overgrown; not

angular; asymmetrical; reniform; compressed; with
visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; glossy;
colored; monochrome; black (and greenish) or brown
(light); smooth; coriaceous. Fracture lines absent. Rim
absent. Raphe not visible. Hilum fully conceal ed;
concealed by funicular remnant; with faboid split; with
the lips of the faboid split the same color or lighter
colored than the rest of the hilum and therefore con-
spicuous; larger than punctiform; 1.5 mm long; with
curved outline; elliptic; marginal according to radicle
tip or between cotyledon and radicle lobe; flush; within
halo. Hilum halo color lighter than testa. Lens not
discernible. Endosperm thin; 1/2 covering entire
embryo; adnate to testa. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; split over radicle; with lobes; with
lobes not touching; with the interface division terminat-
ing at base of radicle; without margins recessed; inner
face flat; glabrous around base of radicle. Embryonic
axis deflexed; perpendicular to length of seed. Radicle
bulbose; lobe tip straight or curved; deflexed and
parallel to cotyledon width; centered between cotyle-
dons; 1/2 to nearly length of cotyledons. Plumule
rudimentary or well developed; glabrous.

Distribution: Tropics to warm temperate America, Africa,

and Asia.

Notes: Rudd (1955) monographed the American species

and, according to her subgeneric categories, the U.S.
National Seed Herbarium (BARC) has representatives
of both subgenera and seven of eight series. The
missing series included two species: A. fluminensis J.
Velloso de Mirandaand A. parviflora M. Micheli. Of
the studied species, only three are restricted to the Old
World. Rudd also provided seed and fruit data for each
American taxon. Verdcourt (1974) monographed
Aeschynomene for the Flora of Zambia and included
seed and fruit data. Pandey and Jha (1989) reported on
the seed structure of A. aspera C. Linnaeus (type for
genus) and A. indica C. Linnaeus. Rudd (1955) re-



corded the variable epicarp surfaces of articlesusing
these descriptors. (Hairs) appressed-pubescent, ciliate,
crisp-pubescent, glabrate, glabrous, glandular-
hispidulous, hispid, hispidulous, pubescent, sericeous,
subappressed hairs, subglabrous, villous-hispid, white-
pubescent; (surface) faveolate, muricate, muricate in
center of article, reticulate-veiny, rugose, smooth,
tuberculate, tuberculate bases of hairs..., veiny, ventri-
cose, verrucose, and verrucose at center of article. All
species of Aeschynomene are noxious weedsin rice
(Oryza sativa C. Linnaeus) in Arkansas.
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Aeschynomene: A. virginica (C. Linnaeus) N.L. Britton,
E.E. Sterns & J.F. Poggenberg (C-E), A. spp. (A-B).
A, Articles and broken and entire fruits (X 1.9); B,
seeds (X 3.6); C-D, testa (X 50, X 1000); E, embryos
(X 10).
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Genus: Soemmeringia C.F.P. von Martius

Phylogenetic Number: 14.10.

Tribe: Aeschynomeneae.

Subtribe: Aeschynomeninae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit aloment; 0.4-0.5 X 0.18-0.2 X 0.05-0.06 cm; with

persistent or deciduous androecial sheath; with persis-
tent or deciduous corolla; with various petals; with
persistent calyx; with calyx longer than fruit; without
orifice formed by curving of fruit or fruit segments;
somewhat contorted; somewhat plicate to not plicate;
not twisted; asymmetrical; moniliform; when asym-
metrical with both sutures parallelly curved; not
inflated; compressed; without beak; rounded at apex;
apex aligned with longitudinal axis of fruit; rounded at
base; base aligned with longitudinal axis of fruit; with
the apex and base uniform in texture; chartaceous; seed
chambers externally visible; with the raised seed
chambers not torulose. Fruit margin constricted along
both margins; without sulcus; plain. Fruit wings absent.
Fruit nonstipitate. Fruit indehiscent. Replum invisible.
L oment indehiscent. Loment segments (articles)
inconspicuous; 1.5-2 mm long; widest across seed area;
with all essentially similar in shape; circular. Epicarp
dull; monochrome; brown; glabrous; without spines;
not smooth; with elevated features; reticulately veined;
not tuberculate; not exfoliating; without cracks.
Mesocarp absent. Endocarp dull; monochrome; tan;
smooth; septate; with septa thicker than paper, firm;
with the septa eglandular; chartaceous; not exfoliating;
remaining fused to epicarp; entire. Seeds 2—4; length
parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; flattened; straight. Aril dry; rim-aril;
reddish brown.

Seed 1 X 1 X 0.3 mm; not overgrown; not angular; asym-

776

metrical; mitaform; compressed; with visible radicle
and cotyledon lobes; without umbo on seed faces. Testa
not adhering to endocarp; glossy or dull; not modified
by a bloom; colored; monochrome; brown (dark brown)
or green; glabrous; smooth; coriaceous. Fracture lines
absent. Rim absent. Wings absent. Raphe not visible.
Hilum visible or fully concealed; concealed by funicu-
lar remnant; with faboid split; with the lips of the faboid
split the same color as the rest of the hilum; punctiform;
between cotyledon and radicle lobe; recessed; not

within corona, halo, or rim. Lens discernible; |ess than
0.5 mm in length; with margins straight or curved;
irregular; irregular; not in groove of raphe; adjacent to
hilum; 0.2 mm from hilum; mounded; dissimilar color
from testa; darker than testa; black (on dark brown
testa) or brown (on green testa); not within corona,
halo, or rim. Endosperm thick; 1/2 covering entire
embryo; adnate to testa. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin not entire 180
degrees from base of radicle; similar at apex; partially
concealing radicle; split over radicle; with lobes; with
lobes not touching; with the interface division terminat-
ing at base of radicle; without margins recessed;
yellow; inner face flat; glabrous around base of radicle.
Embryonic axis deflexed; oblique to length of seed.
Radicle nearly bulbose; lobe tip straight; deflexed and
parallel to cotyledon width; centered between cotyle-
dons; lessthan 1/2 length of cotyledons. Plumule
moderately devel oped; glabrous.

Distribution: Venezuela, Brazil, and Bolivia

Notes: Apparently the marcescent corollaactsasawing in

fruit dispersal and therefore aids in seed dissemination.

Soemmeringia: S. semperflorens C.F.P. von Martius (A—F).

A, Partia fruit (X 14); B, fruit (left) and fruitsin
marcescent corollas (right) (X 3.7); C, seeds (X 9);
D-E, testa (X 50, X 1000); F, embryos (X 15).
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Genus: Kotschya S.F.L. Endlicher

Phylogenetic Number: 14.11.

Tribe: Aeschynomeneae.

Subtribe: Aeschynomeninae.

Species Studied—Speciesin Genus:. 7 spp.—ca. 30 spp.

Fruit aloment; 0.2—3.9 (see Notes) X 0.2-0.4 X 0.15 cm;
with persistent corolla; with standard; with persistent
calyx; with calyx longer than fruit; without orifice
formed by curving of fruit or fruit segments; straight;
plicate (see Notes); not twisted; asymmetrical; when
asymmetrical with 1 straight and 1 curved suture;
narrowing in several places, resembling Desmodium
fruit; not inflated; compressed; without beak; rounded
at apex; apex aligned with longitudinal axis of fruit;
rounded at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
chartaceous; seed chambers externally visible; with the
raised seed chambers not torulose. Fruit margin
constricted only on 1 margin; without sulcus; plain.
Fruit wings absent. Fruit substipitate. Fruit indehiscent.
Replum invisible. Loment indehiscent. Loment
segments (articles) inconspicuous, 2—-6 mm long;
widest across seed area; with all essentially similar in
shape; D-shaped. Epicarp dull; monochrome; brown
(including reddish) or tan; glabrous or pubescent and
indurate; with 2 types of pubescence; pilose; with
pubescence gray and yellow; with golden hooked hairs
and gray plain hairs; with pubescence uniformly
distributed; with ssmple hairs; pliable; with hair bases
swollen or plain; without spines; not smooth; with
elevated features; reticulately veined; not tuberculate;
tuberculate (bases of hairs); not exfoliating; without
cracks. Mesocarp absent. Endocarp dull; monochrome;
tan; smooth; septate; with septa thin (tissue paper-like),
flexible; with the septa eglandular; chartaceous; not
exfoliating; remaining fused to epicarp; entire. Seeds
1-9; length parallel with fruit length; neither overlap-
ping nor touching; in 1 series. Funiculus lessthan 0.5
mm long; of 1 length only; filiform; straight. Aril dry;
rim-aril; yellow.

Seed 24.7 X 1.2-3 X 0.5-1.7 mm; not overgrown; not
angular; asymmetrical; elliptic, circular (sub), reniform
(to élipsoid-reniform), or triangular; compressed; with
visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; glossy; not
modified by a bloom; colored; monochrome; reddish
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black, brown (reddish or gray), green, or yellow;
glabrous; smooth; osseous. Fracture lines absent. Rim
absent. Wings absent. Raphe not visible. Hilum visible;
with faboid split; with the lips of the faboid split the
same color asthe rest of the hilum; punctiform;
between cotyledon and radicle lobe; flush; not within
corona, halo, or rim. Lens discernible; equal to or
greater than 0.5 mm in length or lessthan 0.5 mm in
length; 0.5 mm long; with margins straight; linear; not
in groove of raphe; adjacent to hilum; less than 0.5 mm
from hilum; recessed; dissimilar color from testa;
darker than testa; black; not within corona, halo, or rim.
Endosperm absent. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; partially
or not concealing radicle; split over radicle; with lobes;
with lobes not touching; with the interface division
terminating at base of radicle; without margins re-
cessed; red; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed. Radicle linear; lobe tip straight or curved; oblique
to cotyledons; centered between cotyledons; less than
1/2 length of cotyledons. Plumule rudimentary.

Distribution: Tropical Africaand Madagascar.

Notes: Verdcourt (1974) described 19 species from Zambia

and noted that if the fruit is composed of several
articles, then the fruit is “folded like a concertina.”
Upon opening the calyx, the fruit disarticulates, making
length measurements difficult. Our fruit length rangeis
based on maximum and minimum number of articles
multiplied by the maximum and minimum article
lengths.

Kotschya: K. africana S.F.L. Endlicher var. bequaertii

(E.A.J. De Wildeman) B. Verdcourt (D—F), K. spp.
(A—C). A, Articles, fruitsin calyx and corolla (X 4.3);
B, fruit in flower (X 3); C, seeds (X 5.8); D-E, testa
(X 50, X 1000); F, embryos (X 8).






Genus: Smithia W. Aiton

Phylogenetic Number: 14.12.

Tribe: Aeschynomeneae.

Subtribe: Aeschynomeninae.

Species Studied—Speciesin Genus. 12 spp.—ca. 30 spp.

Fruit aloment; 1-1.5 (estimated) X 0.15-0.3 X 0.2-0.22

cm; with deciduous corolla; with persistent calyx; with
calyx longer than fruit; without orifice formed by
curving of fruit or fruit segments; contorted; plicate; not
twisted; asymmetrical; moniliform; when asymmetrical
with both sutures parallelly curved; not inflated;
compressed; without beak; rounded at apex; apex
aligned with longitudinal axis of fruit (probably);
rounded at base; base aligned with longitudinal axis of
fruit (probably); with the apex and base uniformin
texture; chartaceous; seed chambers externally visible.
Fruit margin constricted aong both margins; without
sulcus; plain. Fruit wings absent. Fruit substipitate.
Fruit indehiscent. Replum invisible. Loment indehis-
cent. Loment segments (articles) inconspicuous; 2—3
mm long; widest across seed area; with all essentially
similar in shape; circular. Epicarp dull; monochrome;
glabrous; without spines; smooth or not smooth; with
elevated features; veined or not reticulately veined;
tuberculate or not tuberculate; with solid tubercles on
each valve; tuberculate; not exfoliating; without cracks.
Mesocarp absent. Endocarp dull; monochrome; tan;
septate; with septa thicker than paper, firm; with the
septa eglandular; chartaceous; not exfoliating; remain-
ing fused to epicarp; entire. Seeds 4—7; length parallel
with fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only. Aril absent.

Seed 1.5-1.8 X 1.3 X 0.5 mm; not overgrown; not angular;
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asymmetrical; reniform; compressed; with visible
radicle and cotyledon lobes; without umbo on seed
faces. Testa not adhering to endocarp; dull; not modi-
fied by a bloom; colored; monochrome; reddish brown;
glabrous; smooth; coriaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe not visible. Hilum
visible; with faboid split; with the lips of the faboid
split the same color as the rest of the hilum; punctiform;
between cotyledon and radicle lobe; flush; not within
corona, halo, or rim or within halo. Hilum halo color
darker than testa. Lens discernible; lessthan 0.5 mmin
length; with margins curved; dliptic; not in groove of

raphe; adjacent to hilum; mounded; dissimilar color
from testa; darker than testa; black; not within corona,
halo, or rim. Endosperm thin; 1/2 covering entire
embryo; adnate to testa. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; differing at apex (1
concealed by overarching radicle and other auricul ate
and concealing radicle); partially concealing radicle;
entire over radicle; without lobes; with the interface
division terminating at base of radicle; without margins
recessed; yellow; inner face flat; glabrous around base
of radicle. Embryonic axis deflexed; oblique to length
of seed. Radicle linear; lobe tip straight; deflexed and
parallel to cotyledon length or width; not centered
between cotyledons (radicle outside 1 cotyledon and
inside other, therefore junctions for each cotyledon
different); 1/2 to nearly length of cotyledons. Plumule
moderately developed; glabrous.

Distribution: Old World tropics, mainly Asia, Madagascar,
and Africa

Notes: Dewit and Duvigneaud (1954) evaluated the species
of Smithia in the Congo. The testais thin, and the
cotyledons are soft, making it difficult to remove the
embryo. Thisis unlike most faboid legume seeds,
whose embryos are easy to remove from the testa.

Smithia: S. dliotti E.G. Baker var. elliotti (B), S. purpurea
W.J. Hooker (D-F), S spp. (A, C). A, Fruits and fruits
within calyx and bracts (X 5); B, young fruit (X 10,
modified from Gillett et al. 1971); C, seeds (X 8); D-E,
testa (X 50, X 1000); F, embryos (X 15).
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Genus: Geissaspis R. Wight & G.A.W. Arnott
Phylogenetic Number: 14.13.

Tribe: Aeschynomeneae.

Subtribe: Aeschynomeninae.

Species Studied—Speciesin Genus:. 2 spp.—3 spp.

Fruit alegume or loment; unilocular; 0.35-0.8 X 0.25-0.35
X 0.1-0.15 cm; with persistent androecial sheath; with
deciduous corolla; with persistent or deciduous calyx;
with calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; straight; not plicate;
not twisted; asymmetrical; when asymmetrical with 1
straight and 1 curved suture; widest near middle or D-
shaped; not inflated; compressed; without or with beak;
straight or declined; with solid beak the same color and
texture asfruit (if present, quite small); rounded at
apex; apex oblique with longitudinal axis of fruit;
rounded at base; base aligned with longitudinal axis of
fruit (more or less); with the apex and base uniformin
texture; chartaceous; seed chambers externally visible;
with the raised seed chambers not torulose. Fruit
margin constricted along both margins; without sulcus;
plain or embellished; with wing. Fruit wing 1 (article);
0.5-0.6 mm wide; continuous wing around fruit; on 1
suture. Fruit substipitate. Fruit indehiscent. Replum
invisible. Loment indehiscent. Loment segments
(articles) inconspicuous; 56 mm long; widest across
seed area; with all essentially similar in shape; D-
shaped. Epicarp dull; monochrome or multicolored;
streaked; brown or tan; with red overlay; with mottling
over seed chambers; pubescent and indurate; with 1
type of pubescence; with pubescence brown; pliable;
with hair bases plain; eglandular; without spines; not
smooth; with elevated features; reticulately veined; not
tuberculate; not exfoliating; with cracks (if cracked
because fruit is fragile) or without cracks; cracking
irregular. Mesocarp absent. Endocarp dull; mono-
chrome; brown or tan; smooth; septate; with septa
thicker than paper, firm; with the septa eglandular;
chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seeds 1 or 2; length parallel with fruit
length; neither overlapping nor touching; in 1 series.
Funiculus less than 0.5 mm long; of 1 length only;
thick; straight. Aril absent.

Seed 2.2-2.8 X 1.8-2.2 X 0.9-1.1 mm; not overgrown; not
angular; asymmetrical; reniform; compressed; with
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visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
maodified by a bloom; colored; monochrome; reddish
brown; glabrous; smooth; osseous. Fracture lines
absent. Rim absent. Wings absent. Raphe visible or not
visible; from hilum to lens; not bifurcating; color of
testa or darker than testa; black (ish); recessed. Hilum
visible; with faboid split; with the lips of the faboid
split the same color as the rest of the hilum; punctiform;
marginal according to radicletip or between cotyledon
and radicle lobe; recessed; within rim or not within
corona, halo, or rim. Hilum rim color of testa. Lens
discernible; equal to or greater than 0.5 mm in length;
1-2 mm long; with margins curved; more or less
circular; not in groove of raphe; adjacent to hilum; 2
mm from hilum; mounded; dissimilar color from testa;
darker than testa; black (ish); not within corona, halo,
or rim. Endosperm thin; 1/2 covering entire embryo;
adnate to testa. Cotyledons smooth; both outer faces
convex; both the same thickness; both more or less of
equal length; not folded; margin entire 180 degrees
from base of radicle; similar at apex; partially conceal-
ing to not concealing radicle; split over radicle; with
lobes; with lobes touching (auriculate); with the
interface division terminating at base of radicle; without
margins recessed; yellow; inner face flat; glabrous
around base of radicle. Embryonic axis deflexed;
oblique to length of seed. Radicle more or less bulbose;
lobe tip straight; oblique to cotyledons; centered
between cotyledons; less than 1/2 length of cotyledons.
Plumule rudimentary; glabrous.

Distribution: Tropical and subtropical Asia.

Notes: Duvigneaud (1954b) evaluated the genus.

Geissaspis: G. cristata R. Wight & G.A.W. Arnott (C-E),

G. spp. (A-B). A, Articles and fruits concealed in bracts
(X 4.5); B, seeds (X 8.6); C-D, testa (X 50, X 1000);
E, embryos (X 8).
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Genus: Bryaspis P. Duvigneaud

Phylogenetic Number: 14.14.

Tribe: Aeschynomeneae.

Subtribe: Aeschynomeninae.

Species Studied—Speciesin Genus. 1 sp.—2 spp.

Fruit aloment; 0.8-1.3 X 0.2 X 0.14-0.15 cm; with
deciduous corolla; with deciduous calyx (within large
bract); without orifice formed by curving of fruit or
fruit segments; straight; not plicate; not twisted;
asymmetrical; when asymmetrical with 1 straight and 1
curved suture; narrowing in several places, resembling
Desmodium fruit; not inflated; compressed; without
beak; rounded at apex; apex oblique with longitudinal
axis of fruit; rounded at base; base aligned with
longitudinal axis of fruit; with the apex and base
uniform in texture; chartaceous; seed chambers
externally visible; with the raised seed chambers not
torulose. Fruit margin constricted only on 1 margin;
without sulcus; plain. Fruit wings absent. Fruit
nonstipitate. Fruit indehiscent. Replum invisible. Fruit a
segment; an intact article; entire. Loment indehi scent.
L oment segments (articles) inconspicuous; 2-3 mm
long; widest across seed area; with all essentially
similar in shape; D-shaped. Epicarp dull; monochrome;
reddish brown; glabrous; eglandular; without spines;
not smooth; with elevated features; irregularly veined;
not tuberculate; subvesicular; not exfoliating; without
cracks. Mesocarp absent. Endocarp dull; monochrome;
reddish brown; smooth; septate; with septa thicker than
paper, firm; with the septa eglandular; chartaceous; not
exfoliating; remaining fused to epicarp; entire. Seeds 1
or 2; length parallel with fruit length; neither overlap-
ping nor touching; in 1 series. Funiculus lessthan 0.5
mm long; of 1 length only; thick; straight. Aril absent.

Seed 2-2.5 X 1.6-2 X 1.2-1.5 mm; not overgrown; not
angular; asymmetrical; D-shaped (with radicle lobe);
terete; with visible radicle and cotyledon lobes; without
umbo on seed faces. Testa not adhering to endocarp;
dull; not modified by a bloom; colored; monochrome;
tan; glabrous; smooth; coriaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe not visible. Hilum
visible; with faboid split; with the lips of the faboid
split the same color as the rest of the hilum; larger than
punctiform or punctiform; 0.3 mm long; with curved
outling; circular; between cotyledon and radicle |obe;
flush; not within corona, halo, or rim. Lens discernible;
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equal to or greater than 0.5 mm in length; 0.5 mm long;
with margins straight; linear (centered within adiscol-
ored ared); not in groove of raphe; confluent with
hilum; recessed; dissimilar color from testa; darker than
testa; black; not within corona, halo, or rim. Endosperm
absent. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; partially concealing radicle;
split over radicle; with lobes; with |obes not touching;
with the interface division terminating at base of
radicle; without margins recessed; yellow; inner face
flat; glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed. Radicle bulbose;
lobe tip straight; deflexed and parallel to cotyledon
width; centered between cotyledons; less than 1/2
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Western tropical Africa.

Notes: Duvigneaud (1954b) separated Geissaspis (14.13)

from Bryaspis by stipule, bract, standard, keel, and fruit
characters. Hisfruit key characters were: Fruit mem-
branaceous and article densely reticulate for Geissaspis
and fruit firmer and article faintly reticulate for

Bryaspis.

Bryaspis: B. lupulina (L.D. Planchon ex G. Bentham) P.

Duvigneaud (A-E). A, Articles and fruit within bracts
(X 1.9); B, seeds (X 5); C-D, testa (X 50, X 1000); E,
embryos (X 10).






Genus: Humularia P. Duvigneaud

Phylogenetic Number: 14.15.

Tribe: Aeschynomeneae.

Subtribe: Aeschynomeninae.

Species Studied—Speciesin Genus. 18 spp.—ca. 40 spp.

Fruit alegume or loment; unilocular; 0.5-1.5 X 0.4-0.55 X
0.3 cm; with persistent or deciduous androecia sheath;
with persistent or deciduous corolla; with various
petals; with persistent calyx; with calyx shorter than
fruit; without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; asymmetri-
cal; when asymmetrical with 1 straight and 1 curved
suture; narrowing in several places, resembling
Desmodium (11.09) fruit; not inflated; flattened;
without or with beak; with solid beak the same color
and texture as fruit; rounded at apex; apex aligned with
longitudinal axis of fruit; short tapered at base; base
aligned with longitudinal axis of fruit; with the apex
and base uniform in texture; coriaceous, seed chambers
externally visible; with the raised seed chambers not
torulose. Fruit margin constricted on 1 margin and
dlightly constricted on the other margin; without sulcus;
plain. Fruit wings absent. Fruit nonstipitate. Fruit
indehiscent. Replum invisible. Loment indehiscent.
Loment segments (articles) inconspicuous; 6.5 mm
long; widest across seed area; with all essentially
similar in shape; D-shaped. Epicarp dull; monochrome;
brown; glabrous or pubescent but soon deciduous; with
1 type of pubescence; puberulent; with pubescence
gray; with pubescence uniformly distributed; with
simple or glandular hairs; pliable; with hair bases plain;
glandular or eglandular; with glandular hairs; without
spines; not smooth; with elevated features; reticul ately
veined; not tuberculate; warty (scattered to numerous);
not exfoliating; without cracks. Mesocarp absent.
Endocarp dull; monochrome; tan; smooth; septate,
subseptate, or nonseptate; with septa thicker than paper,
firm; with the septa eglandular; coriaceous; not exfoli-
ating; remaining fused to epicarp; entire. Seeds 1 or 2;
length parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; thick; straight. Aril dry; rim-aril;
covering less than 1/2 of seed; dark reddish brown.

Seed 2.44 X 2.2-3.5 X 1-2 mm; not overgrown; not

angular; asymmetrical; nearly circular, D-shaped,
quadrangular (nearly), or reniform; compressed; with
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visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; dull; not
modified by a bloom; colored; monochrome; purplish
black or brown (reddish); smooth; coriaceous. Fracture
lines absent. Rim absent. Wings absent. Raphe not
visible. Hilum partially concealed; concealed by
funicular remnant; without faboid split; larger than
punctiform; 0.3-0.4 mm long; with curved outline;
circular; between cotyledon and radicle lobe; flush; not
within corona, halo, or rim. Lens discernible or not
discernible; less than 0.5 mm in length (0.1-0.2 mm);
with margins straight or curved; irregular, linear, or
wedge-shaped; irregular; not in or in groove of raphe;
adjacent to hilum; flush or recessed; dissimilar color
from testa; darker than testa; black; not within corona,
halo, or rim. Endosperm thin;1/2 covering entire
embryo; adnate to testa. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; partially
concealing radicle; split over radicle; with lobes; with
lobes not touching; with the interface division terminat-
ing at base of radicle; without margins recessed; red;
inner face flat; glabrous around base of radicle. Embry-
onic axis oblique; oblique to length of seed. Radicle
bulbose; lobe tip straight; oblique to cotyledons;
centered between cotyledons; less than 1/2 or 1/2 to
nearly length of cotyledons. Plumule rudimentary;
glabrous.

Distribution: Africa.

Notes: Duvigneaud (1954a) analyzed the tropical African

species and Verdcourt (1974) described the species for
Flora of Zambia.

Humularia: H. chevalieri (E.A.J. De Wildeman) P.A.

Duvigneaud (D—-F), H. drepanocephalus (E.G. Baker)
P.A. Duvigneaud (B), H. spp. (A, C). A, Articlesand
fruits concealed in bracts (X 2.8); B, fruit (X 2.8,
modified from Gillett et al. 1971); C, seeds (X 5.7);
D-E, testa (X 50, X 1000); F, embryos (X 5).
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Genus: Cyclocarpa A. Afzelius ex J.G. Baker

Phylogenetic Number: 14.16.

Tribe: Aeschynomeneae.

Subtribe: Aeschynomeninae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit aloment; 1.5-2.2 (diameter of coiled fruit 0.4-0.6 cm)

X 0.15-0.27 X 0.03-0.04 cm; with deciduous corollg;
with deciduous calyx; with orifice formed by curving of
fruit or fruit segments; 1.5-coiled; not plicate; not
twisted; symmetrical; circular; not inflated; flattened;
without beak; rounded at apex; apex oblique with
longitudinal axis of fruit (slightly); rounded at base;
base oblique with longitudinal axis of fruit; with the
apex and base uniform in texture; coriaceous, seed
chambers externally invisible. Fruit margin not con-
stricted; without sulcus; plain. Fruit wings absent. Fruit
substipitate. Fruit with all layers dehiscing; separating
from sutures and along loment segment margins.
Dehiscence of valves along both sutures (fig. B);
passive. Replum visible (when articles separate).
Loment dehiscing along 1 suture. Loment segments
(articles) inconspicuous; 1.5-2 mm long; widest across
seed area; with upper or lower 1 different shape than
middle ones; trapezoid. Epicarp dull; monochrome;
dark brown; glabrous; eglandular; without spines; not
smooth; with elevated features; reticulately veined; not
tuberculate; not exfoliating; without cracks. Mesocarp
absent. Endocarp glossy; monochrome; dark brown;
spongy; septate; with septa thicker than paper, firm;
with the septa eglandular; chartaceous; not exfoliating;
remaining fused to epicarp; entire. Seeds 8-11; length
parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; filiform; straight. Aril absent.

Seed 0.7-1.2 X 0.5-1 X 0.25-0.5 mm; not overgrown; not
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angular; asymmetrical; mitaform; compressed; with
visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; nearly
glossy; colored; monochrome; dark brown, green, or
tan; glabrous; smooth; coriaceous. Fracture lines absent.
Rim absent. Raphe not visible. Hilum visible; with
faboid split; with the lips of the faboid split the same
color astherest of the hilum; punctiform; between
cotyledon and radicle lobe; flush; not within corona,
halo, or rim. Lens discernible; lessthan 0.5 mmin
length; with margins curved; more or less circular; not

in groove of raphe; adjacent to hilum; 0.5 mm from
hilum; flush; dissimilar color from testa; darker than
testa; black (ish); not within corona, halo, or rim.
Endosperm thick; 1/2 covering entire embryo; adnate to
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; completely concealing radicle;
split over radicle; with lobes; with |obes not touching;
with the interface division terminating at base of
radicle; without margins recessed; tan; inner face flat;
glabrous around base of radicle. Embryonic axis right
angled; perpendicular to length of seed. Radicle
bulbose; lobe tip straight; deflexed and parallel to
cotyledon width; centered between cotyledons; 1/2 to
nearly length of cotyledons. Plumule rudimentary;
glabrous.

Distribution: Tropical Africa, Indochina, Indonesia (Java),

and Australia (Queensland).

Notes: Gillett et al. (1971) have an excellent fruit illustra-

tion. Verdcourt (1974) noted that the speciesis “very
local.” Because the fruits are coiled 1.5 times, their
lengths, though determined, are of little diagnostic
value. Their diameters are noted. This unique dehis-
cence in the Fabaceae isillustrated in figure B. The
fruit breaks into articles that in turn dehisce along their
margins.

Cyclocarpa: C. stellaris A. Afzeliusex J.G. Baker (A-G). A,

Articlesand fruit (X 7.1); B, article with marginal
dehiscence (X 10 and see Notes); C, segment with seed
dispersing (X 13); D, seeds (X 11); E-F, testa (X 50,
X 1000); G, embryos (X 20).
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Genus: Discolobium G. Bentham

Phylogenetic Number: 14.17.

Tribe: Aeschynomeneae.

Subtribe: Discolobiinae.

Species Studied—Speciesin Genus. 3 spp.—8 spp.

Fruit alegume; unilocular; 2.7-3.7 X 0.8-1.2 X 0.07-0.09

cm; with persistent or deciduous androecia sheath;
with deciduous corolla; with persistent calyx; with
calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments (because of the upper
and lower coils arising from atwisted suture); 1- to 3-
coiled (when single coiled, with one major central coil
with upper and lower much smaller, sterile coils); not
plicate; twisted (top and bottom coils twisted when
compared to center coil); symmetrical; circular; not
inflated; flattened; without beak; rounded at apex (with
persistent long, thick style); apex oblique with longitu-
dinal axis of fruit; rounded at base; right angled with
longitudinal axis of fruit; with the apex and base
uniform in texture; coriaceous; seed chambers exter-
nally invisible. Fruit margin not constricted; without
sulcus; embellished; with wing. Fruit wing 1 (per coail);
3-4 mm wide; continuous wing around fruit; on 1
suture. Fruit nonstipitate. Fruit indehiscent. Replum
invisible. Epicarp glossy (nearly); monochrome; brown,
red (dish), or tan; glabrous or pubescent but soon
deciduous; with 1 type of pubescence; puberulent; with
pubescence gray; with pubescence uniformly distrib-
uted; with simple hairs; pliable; with hair bases plain;
eglandular; with spines (short and widely spaced on
valves of D. pulchellum G. Bentham); not smooth; with
elevated features; reticulately veined; tuberculate or not
tuberculate; with solid tubercles on each valve; not
exfoliating; without cracks. Mesocarp absent. Endocarp
dull; monochrome; tan; spongy; nonseptate;
chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seed 1; length parallel with fruit length.
Funiculus less than 0.5 mm long; thick; straight. Aril
absent.

Seed 8 X 5 X 0.4 mm; not overgrown; not angular; asym-

metrical; reniform (to lunate); flattened; with visible
radicle and cotyledon lobes; without umbo on seed
faces. Testa not adhering to endocarp; dull; not modi-
fied by a bloom; colored; monochrome; reddish brown;
not smooth; with elevated features; wrinkled;

chartaceous. Fracture lines absent. Rim absent. Raphe
not visible. Hilum fully concealed; concealed by
funiculus; without faboid split; larger than punctiform;
1 mm long; with curved outline; elliptic; marginal
according to radicle tip or between cotyledon and
radicle lobe; flush; not within corona, halo, or rim. Lens
not discernible. Endosperm absent. Cotyledons smooth;
both outer faces convex; both the same thickness; both
more or less of equal length; not folded; margin entire
180 degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle or notched at
radicle; without lobes; with the interface division
terminating at base of radicle; without margins re-
cessed; red; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed. Radicle bulbose; lobe tip curved; oblique to
cotyledons; centered between cotyledons; less than 1/2
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Brazil, Paraguay, and Argentina.

Notes: Burkart (1939) monographed the four speciesin

Argentina and provided excellent seed and fruit
illustrations of Discolobium psoraleifolium. The
curiously formed fruit of Discolobium are unusual,
though not as unique as Eligmocar pus cynometroides
R. Capuron (Caesal pinioideae: Cassieae) (Gunn 1991).
The Discolobium fruit is composed of three whorls. The
upper and lower whorls are smaller in diameter and
sterile, and the middle whorl islarger in diameter and
one-seeded (fig. F). This arrangement indicates wind
dispersal of the seedsin the indehiscent fruits.

Discolobium: D. psoraleifolium G. Bentham (B—F), D. spp.

(A). A, Fruits (X 2.2); B, fruit diagram showing coiling
(X 2); C, seed (X 7.3); D-E, testa (X 50, X 1000); F,
embryos (X 5).
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Genus: Amicia K.S. Kunth

Phylogenetic Number: 14.19.

Tribe: Aeschynomeneae.

Subtribe: Poiretiinae.

Species Studied—Speciesin Genus:. 4 spp.—7 spp.

Fruit aloment; 1-1.5 X 0.2-0.3 X 0.05-0.09 cm; with
deciduous corolla; with persistent or deciduous calyx;
with calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; straight; not plicate;
not twisted; asymmetrical; when asymmetrical with 1
straight and 1 curved suture; narrowing in several
places, resembling Desmodium fruit; not inflated;
compressed; without beak; rounded at apex; apex
aligned with longitudinal axis of fruit; short tapered at
base; base aligned with longitudinal axis of fruit; with
the apex and base uniform in texture; ligneous; seed
chambers externally visible; with the raised seed
chambers not torulose. Fruit margin constricted along
both margins; with sulcus (margins so thickened to
create appearance of a sulcus) or without sulcus; plain
or embellished; with prickles or with wings. Fruit wings
present or absent; 2; 1 mm wide; valvular; on both
valves (and compressed to valves). Fruit nonstipitate.
Fruit indehiscent. Replum invisible. Fruit a segment; an
intact article; loment segment. Loment indehiscent.

L oment segments (articles) inconspicuous; 34 mm
long; widest across seed area; with all essentially
similar in shape; D-shaped. Epicarp dull; monochrome
or multicolored; mottled; brown or gray; with black or
brown overlay; with mottling over seed chambers;
glabrous; eglandular; without spines; not smooth; with
elevated features; veined or not veined; reticulately
veined; not tuberculate or tuberculate (faintly); not
exfoliating; without cracks. Mesocarp absent. Endocarp
dull; monochrome; tan; smooth; septate; with septa
thicker than paper, firm; with the septa eglandular;
chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seeds 1-5; length parallel with fruit
length; neither overlapping nor touching; in 1 series.
Funiculus less than 0.5 mm long; of 1 length only;
thick; straight. Aril dry; rim-aril; tan.

Seed 1.8-3 X 1.8-3 X 0.8 mm; not overgrown; not angular;
asymmetrical; mitaform; compressed; with visible
radicle and cotyledon lobes; without umbo on seed
faces. Testa not adhering to endocarp; dull; not modi-
fied by a bloom; colored; monochrome; reddish brown;
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glabrous; smooth; chartaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe not visible. Hilum
visible; without faboid split (perhaps too small to see
split); punctiform; between cotyledon and radicle lobe;
recessed; not within corona, halo, or rim. Lens not
discernible. Endosperm absent. Cotyledons smooth;
both outer faces convex; both the same thickness; both
more or less of equal length; not folded; margin entire
180 degrees from base of radicle; similar at apex; not
concealing radicle; split over radicle; with lobes; with
lobes not touching; with the interface division terminat-
ing at base of radicle; without margins recessed; red
(dish); inner face flat; glabrous around base of radicle.
Embryonic axis deflexed; parallel to length of seed.
Radicle linear; deflexed and parallel to cotyledon
length; centered between cotyledons; 1/2 to nearly
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Mexico, Ecuador, Peru, Bolivia, and Argen-

tina

Notes: Burkart (1939) provided a key to the seven species of

Amicia and described the seeds and fruits of the three
species found in Argentina. Our fruit data were some-
what limited and readers should not infer from our plate
that the calyx falls with the mature fruit. The relation of
the calyx to the mature fruit has not been recorded in
thefield. The fruits of A. zygomeris A.-P. de Candolle
are unlike those of other speciesin the genus. Compare
the extreme left article in figure A with the other
articles.

Amicia: A. medicaginea A.H.R. Grisebach (B-F), A. spp.

(A). A, Articles and fruit exserted from calyx (X 3.1);
B, drawing of two fruits (X 4); C, seed (X 6.8); D-E,
testa (X 50, X 1000); F, embryos (X 15).
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Genus: Poiretia E.P. Ventenat

Phylogenetic Number: 14.20.

Tribe: Aeschynomeneae.

Subtribe: Poiretiinae.

Species Studied—Speciesin Genus: 4 spp.—6 spp.

Fruit aloment; 1.2—4 X 0.3-0.6 X 0.5 cm; with persistent

or deciduous corolla; with persistent or deciduous
calyx; with calyx shorter than fruit; without orifice
formed by curving of fruit or fruit segments; straight to
curved (slightly); not plicate; not twisted; asymmetrical
or symmetrical; linear to oblong; when asymmetrical
with both sutures parallelly curved; not inflated;
flattened; without beak; short tapered or rounded at
apex; apex aligned with longitudinal axis of fruit; short
tapered at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
membranous to coriaceous; seed chambers externally
visible; with the raised seed chambers not torul ose.
Fruit margin constricted along both margins; without
sulcus; plain. Fruit wings absent. Fruit nonstipitate.
Fruit indehiscent. Replum invisible. Loment indehis-
cent. Loment segments (articles) inconspicuous; 3-8
mm long; widest across seed area; with all essentially
similar in shape; rectangular. Epicarp semiglossy;
monochrome; reddish to greenish brown or tan;
glabrous; eglandular; without spines; not smooth; with
elevated or recessed features; veined or not veined;
reticulately veined; not tuberculate; dotted; pitted; not
exfoliating; without cracks. Mesocarp absent. Endocarp
glossy; monochrome; tan; smooth; septate; with septa
thicker than paper, firm; with the septa eglandular;
chartaceous; not exfoliating; remaining fused to
epicarp; entire. Seeds 1-8; length parallel with fruit
length; neither overlapping nor touching; in 1 series.
Funiculus less than 0.5 mm long; of 1 length only;
flattened; straight. Aril absent.

Seed 1.5-3.5 X 1-2 mm; not overgrown; not angular;
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asymmetrical; ovate or reniform; flattened; with visible
radicle and cotyledon lobes; without umbo on seed
faces. Testa not adhering to endocarp; dull; not modi-
fied by abloom; colored; monochrome; reddish brown;
glabrous; not smooth; with recessed features; pitted
with small separate pits; coriaceous. Fracture lines
absent. Rim absent. Wings absent. Raphe not visible.
Hilum partially concealed; concealed by funicular
remnant; with faboid split; with the lips of the faboid

split the same color as the rest of the hilum; punctiform;
between cotyledon and radicle lobe; flush; within rim.
Hilum rim color of testa. Lens discernible; lessthan 0.5
mm in length; with margins curved; circular; not in
groove of raphe; adjacent to hilum; 0.4 mm from hilum;
mounded; dissimilar color from testa; darker than testa;
black (ish); not within corona, halo, or rim. Endosperm
thin; 1/2 covering entire embryo; adnate to testa.
Cotyledons smooth; both outer faces convex; both the
same thickness; both more or less of equal length; not
folded; margin entire 180 degrees from base of radicle;
similar at apex; partially concealing radicle; split over
radicle; with lobes; with lobes not touching; with the
interface division terminating at base of radicle; without
margins recessed; yellow; inner face flat; glabrous
around base of radicle. Embryonic axis deflexed;
oblique to length of seed. Radicle linear; lobetip
straight or curved; deflexed and parallel to cotyledon
width; centered between cotyledons; less than 1/2
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Mexico, Central America, tropical South

America.

Notes: Rudd (1972b) summarized the genus and Janke et al.

(1988) discussed the pharmacognostic value of P.
latifolia J.R.T. Vogel and P. tetraphylla.

Poiretia: P. tetraphylla (J.L.M. Pairet) A.E. Burkart (C-E),

P. spp. (A-B). A, Fruitsand article (X 2.2); B, seeds
(X 6.8); C-D, testa (X 50, X 1000); E, embryos (X 8).
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Genus: Zornia J.F. Gmelin

Phylogenetic Number: 14.21.

Tribe: Aeschynomeneae.

Subtribe: Poiretiinae.

Species Studied—Speciesin Genus. 77 spp.—ca. 80 spp.

Fruit aloment; 1.1-1.8 X 0.1-0.35 X 0.1-0.2 cm; with
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deciduous corolla; with persistent calyx; with calyx
longer, equal in length to, or shorter than fruit; without
orifice formed by curving of fruit or fruit segments;
straight to curved (slightly); not plicate; not twisted;
asymmetrical or symmetrical; moniliform; when
asymmetrical with 1 straight and 1 curved suture or
with both sutures parallelly curved; narrowing in
several places, resembling Desmodium fruit; not
inflated; compressed; without beak; rounded at apex;
apex aligned with longitudinal axis of fruit; rounded at
base; base aligned with longitudinal axis of fruit; with
the apex and base uniform in texture; coriaceous; seed
chambers externally visible; with the raised seed
chambers not torulose. Fruit margin constricted along
both margins or constricted only on 1 margin; without
sulcus; plain or embellished; with prickles. Fruit wings
absent. Fruit nonstipitate. Fruit indehiscent. Replum
invisible. Loment indehiscent. Loment segments
(articles) inconspicuous; 1.2-5 mm long; widest across
seed area; with all essentially similar in shape; circular
or D-shaped. Epicarp dull; monochrome (with or
without different colored reticulum); brown, green, tan,
or yellow; glabrous or pubescent and indurate; with 1
type of pubescence; pilose or villous; with pubescence
gray or brown; with pubescence uniformly distributed;
with simple or complex hairs; with plumose hairs,
bristle-like hairs, or setae; pliable; with hair bases plain;
antrorse or retrorse; straight, hooked, or coiled at apex;
glandular or eglandular; with glandular dots; without
spines; not smooth; with elevated features; veined or
not veined; reticulately veined; not tuberculate;
glandular dotted; not exfoliating; without cracks.
Mesocarp absent. Endocarp dull; monochrome; brown;
spongy; septate; with septa thicker than paper, firm;
with the septa eglandular; chartaceous; not exfoliating;
remaining fused to epicarp; entire. Seeds 1-15; length
parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; thick; straight. Aril absent.

Seed 1.5-2.3 X 1-1.5 X 0.5-0.8 mm; not overgrown;

angular or not angular; asymmetrical; elliptic (reni-
form), irregular (reniform), or reniform (with or without
beak); compressed; with visible radicle and cotyledon
|obes; without umbo on seed faces. Testa not adhering
to endocarp; dull; not modified by a bloom; colored;
monochrome or mottled; with frequent or infrequent
mottles; brown (to reddish-brown or purplish-brown) or
tan; with red overlay; glabrous; smooth; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform; between cotyledon and radicle |obe;
flush; within rim or halo. Hilum halo color lighter than
testa. Hilum rim color lighter than testa. Lens discern-
ible or not discernible; less than 0.5 mm in length; with
margins curved; 2 circular mounds separated by
groove; not in groove of raphe; confluent with hilum
(or at least to the hilar rim); mounded; dissimilar color
from testa; darker than testa; reddish brown; not within
corona, halo, or rim. Endosperm thick or thin; 1/2
covering entire embryo; adnate to testa. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; partially concealing radicle; split over radicle;
with lobes; with lobes not touching; with the interface
division terminating at base of radicle; without margins
recessed; yellow; inner face flat; glabrous around base
of radicle. Embryonic axis deflexed; oblique to length
of seed. Radicle bulbose or linear; lobe tip straight;
deflexed and parallel to cotyledon width or oblique to
cotyledons; centered between cotyledons; less than 1/2
or 1/2 to nearly length of cotyledons. Plumule rudimen-
tary; glabrous.

Distribution: Tropical and warm temperate regions of Old

and New Worlds.

Notes: Mohlenbrock (1961) monographed the genus and

revised his monograph in Mohlenbrock (1962a).
Reynolds and Holland (1989) corrected and expanded
the Mohlenbrock monograph for the 17 species that
occur in Australia.

Zornia: Z. glochidiata H.G.L. Reichenbach ex A.-P. de

Candolle (C-E), Z. spp. (A-B). A, Fruitsand articles
(X 2.6); B, seeds (X 5.6); C-D, testa (X 50, X 1000);
E, embryos (X 10).






Genus: Arthrocarpum |.B. Balfour

Phylogenetic Number: 14.22.

Tribe: Aeschynomeneae.

Subtribe: Stylosanthinae.

Species Studied—Speciesin Genus. 1 sp.—2 spp.

Fruit aloment; 2—-3 (estimated) X 0.5-1 (estimated) X 0.15

cm; with deciduous corolla; with deciduous calyx;
without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; asymmetri-
cal; irregular; when asymmetrical with both sutures
unequally curved; not inflated; flattened; with beak;
with solid beak the same color and texture as fruit;
rounded at apex; apex oblique with longitudinal axis of
fruit; rounded at base; base oblique with longitudinal
axis of fruit; with the apex and base uniform in texture;
coriaceous; seed chambers externaly invisible. Fruit
margin constricted along both margins; with sulcus
(broad shallow depression on 1 face); plain. Fruit wings
absent. Fruit substipitate. Fruit indehiscent. Replum
invisible. Loment indehiscent. Loment segments
(articles) inconspicuous; 1.8-2 mm long; widest across
seed area; with all essentially similar in shape; oblong.
Epicarp dull; monochrome; brown; pubescent and
indurate; with 1 type of pubescence; puberulent; with
pubescence golden; with simple hairs; pliable; with hair
bases plain; eglandular; without spines; not smooth;
with elevated features; longitudinally veined relative to
fruit length; not tuberculate; not exfoliating; without
cracks (2-3 prominent veins on each valve). Mesocarp
present (spongy according to Balfour (1888) who
labelled it endocarp). Seeds 1-5.

Distribution: Africa (Somalia and Socotra).

Notes: Gillett (1966b) recognized two speciesthat are rarely
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collected, A. gracile and A. somalense J.O.D. Hillcoat
& J.B. Gillett. Fruits of the latter species are unknown.
Unfortunately, Gillett did not discuss the fruit or seed
characters of A. gracile of Socotra. Our data presented
above are based on two fruit samples and data from the
text and illustrations of Balfour (1888). Balfour also
noted that A. gracileisa*“very beautiful tree.” Our fruit
data are limited to external characters aswell asthe
Balfour plate. We have no seed data.

Arthrocarpum: A. gracile |.M. Balfour (A-B). A, Fruits

(X 4.4); B, fruit drawing (X 3.5, modified from Polhill

and Raven 1981).






Genus: Pachecoa P.C. Standley & J.A. Steyermark

Phylogenetic Number: 14.23.

Tribe: Aeschynomeneae.

Subtribe: Stylosanthinae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit aloment; 1.5-3 X 0.4-0.5 X 0.3-0.37 cm; with

deciduous corolla; with deciduous calyx; without
orifice formed by curving of fruit or fruit segments;
straight to curved (slightly); not plicate; not twisted,
barely asymmetrical to symmetrical; linear or oblong;
when asymmetrical with both sutures paralelly curved;
not inflated; terete; without or with beak; straight; with
solid beak the same color and texture as fruit; long
tapered at apex; apex aligned with longitudinal axis of
fruit; short tapered at base; base aligned with longitudi-
nal axis of fruit; with the apex and base uniformin
texture; ligneous; seed chambers externally invisible.
Fruit margin not constricted; without sulcus; plain. Fruit
wings absent. Fruit nonstipitate. Fruit indehiscent.
Replum invisible. Loment indehiscent. Loment seg-
ments (articles) conspicuous; 2.5-10 mm long; widest
across seed area; with upper or lower 1 different shape
than middle ones; oblong or triangular. Epicarp dull;
monochrome; dirty brown; glabrate or pubescent but
soon deciduous; with 1 type of pubescence; villous;
with pubescence uniformly distributed; with smple
hairs; pliable; with hair bases plain; without spines; not
smooth; with elevated features; longitudinally veined
relative to fruit length (8-9 veins) or reticulately veined
(interstices); not tuberculate; not exfoliating; without
cracks. Mesocarp thick; surface not veined; 1-layered;
without balsamic vesicles; without fibers; solid;
ligneous (sub). Endocarp dull; monochrome; tan;
smooth; septate; with septa thicker than paper, firm;
with the septa eglandul ar; ligneous (sub); not exfoliat-
ing; remaining fused to epicarp; entire. Seeds 2—4;
length oblique to fruit length; neither overlapping nor
touching; in 1 series. Funiculus less than 0.5 mm long;
of 1 length only; filiform; straight. Aril dry; rim-aril;
tan.

Seed 3-3.5 X 2.3-2.5 X 0.9-1 mm; not overgrown; not
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angular; asymmetrical; rhombic; compressed; without
visible radicle and cotyledon lobes; without umbo on
seed faces. Testa not adhering to endocarp; glossy; not
modified by a bloom; colored; monochrome; tan;
glabrous; smooth; coriaceous. Fracture lines absent.

Rim absent. Raphe from hilum through lens to base of
seed and terminating; not bifurcating; darker than testa;
brown; flush. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform; subapical to radicle tip; flush;
within halo. Hilum halo color of or darker than testa.
Lens discernible; less than 0.5 mm in length; with
margins straight; wedge-shaped; not in groove of raphe;
adjacent to hilum; mounded; dissimilar color from
testa; darker than testa; dark brown; not within corona,
halo, or rim. Endosperm absent. Cotyledons smooth;
both outer faces convex; both the same thickness; both
more or less of equal length; not folded; margin entire
180 degrees from base of radicle; similar at apex;
partially concealing radicle; split over radicle; with
|obes; with lobes overlapping; with the interface
division terminating at base of radicle; without margins
recessed; inner face flat; glabrous around base of
radicle. Embryonic axis oblique; oblique to length of
seed. Radicle linear; lobe tip straight; oblique to
cotyledons; centered between cotyledons; less than 1/2
length of cotyledons. Plumule moderately devel oped;
glabrous.

Distribution: Mexico and Guatemal a; introduced in Venezu-

ea

Notes: Norman and Gunn (1985) monographed Pachecoa.

Pachecoa: P. prismatica (M. Sesséy Lacastra& J.M.

Maocifio) P.C. Standley & B.G. Schubert (A-B); P.
venezuelensis A. Burkart (C-E). A, Articles and fruits
(X 2); B, seeds (X 7.3); C-D, testa (X 50, X 1000); E,
embryos (X 6).
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Genus: Chapmannia J. Torrey & A. Gray
Phylogenetic Number: 14.24.

Tribe: Aeschynomeneae.

Subtribe: Stylosanthinae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit aloment; 1-3 X 0.25-0.3 X 0.25-0.3 cm; with

deciduous corolla; with deciduous calyx; without
orifice formed by curving of fruit or fruit segments,
straight; not plicate; not twisted; asymmetrical; more or
less linear; when asymmetrical with 1 straight and 1
curved suture or both sutures parallelly curved; widest
near middle or D-shaped (more or less); not inflated;
terete; without or with beak; straight; with solid beak
the same color and texture as fruit; long tapered at apex;
apex aligned with longitudinal axis of fruit; rounded at
base; base aligned with longitudinal axis of fruit; with
the apex and base uniform in texture; coriaceous; seed
chambers externally visible; with the raised seed
chambers not torulose. Fruit margin constricted along
both margins; without sulcus; plain. Fruit wings absent.
Fruit nonstipitate. Fruit indehiscent. Replum invisible.
L oment indehiscent. Loment segments (articles)
conspicuous; 5-8 mm long; widest across seed area;
with upper or lower 1 different shape than middle ones;
more or less oblong. Epicarp dull; monochrome;
pubescent but soon deciduous; with 1 type of pubes-
cence; villous; with pubescence red (dish-brown and
turning brown at maturity) or brown; with pubescence
uniformly distributed; with simple hairs and with
glandular hairs; pliable; with hair bases plain; glandu-
lar; with glandular hairs (reddish, turning brown on
maturation); not smooth; with elevated features;
longitudinally veined relative to fruit length; not
tuberculate; not exfoliating; without cracks. Mesocarp
thick; surface not veined; 1-layered; without balsamic
vesicles; without fibers; solid; coriaceous. Endocarp
glossy; monochrome; white (ish); smooth; septate; with
septa thicker than paper, firm; with the septa
eglandular; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seeds 1-4; length parallel with
fruit length; neither overlapping nor touching; in 1
series. Funiculus less than 0.5 mm long; of 1 length
only; thick; straight. Aril absent.

Seed 3.54 X 2-2.5 X 2 mm; not overgrown; not angular;

asymmetrical; oblong (with radicle end tapered); terete;
with visible radicle and cotyledon lobes; without umbo

on seed faces. Testa not adhering to endocarp; nearly
glossy; not modified by abloom; colored; mono-
chrome; yellow; glabrous; not smooth; with elevated
features; wrinkled; chartaceous. Fracture lines absent.
Rim absent. Wings absent. Raphe from hilum to near
base of seed and terminating; not bifurcating; color of
testa; raised. Hilum fully concealed; concealed by
funicular remnant; without faboid split; punctiform;
between cotyledon and radicle lobe; flush; not within
corona, halo, or rim. Lens not discernible. Endosperm
absent. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; completely concealing
radicle (nearly); split over radicle; with lobes; with
lobes touching (auriculate); with the interface division
terminating at base of radicle; tan; inner face flat;
glabrous around base of radicle. Embryonic axis
oblique; oblique to length of seed. Radicle nearly
bulbose; lobe tip curved; oblique to cotyledons;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule moderately developed; glabrous.

Distribution: United States (Florida).

Notes: Gunn et al. (1980) monographed the genus.

Chapmannia: C. floridana J. Torrey & A. Gray (A-E). A,

Articles and incomplete fruits (X 2.1); B, seeds (X 6.5);
C-D, testa (X 50, X 1000); E, embryos (X 10).
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Genus: Stylosanthes O.P. Swartz

Phylogenetic Number: 14.25.

Tribe: Aeschynomeneae.

Subtribe: Stylosanthinae.

Species Studied—Speciesin Genus. 25 spp.—ca. 25 spp.

Fruit aloment; 0.4-0.9 X 0.08-0.25 X 0.01-0.02 cm; with
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deciduous corolla; with persistent or deciduous calyx;
with calyx shorter than fruit; without orifice formed by
curving of fruit or fruit segments; straight; not plicate;
not twisted; asymmetrical; rectangular (with or without
apical beak); when asymmetrical with 1 straight and 1
curved suture or both sutures parallelly curved; widest
near middle or D-shaped; not inflated; compressed;
with beak; straight, declined, or coiled; with solid beak
the same color and texture as fruit; long tapered to
tapered to short tapered at apex; apex aligned with
longitudinal axis of fruit; short tapered or truncate at
base; base aligned with longitudinal axis of fruit; with
the apex and base uniform in texture; chartaceous to
coriaceous or fragile, thinner than chartaceous like
Trifolium (23.07); seed chambers externally visible;
with the raised seed chambers not torulose. Fruit
margin constricted or not constricted; constricted along
both margins or constricted on 1 margin and slightly
constricted on the other margin; without sulcus; plain.
Fruit wings absent. Fruit nonstipitate. Fruit indehiscent.
Replum invisible. Loment indehiscent. Loment seg-
ments (articles) inconspicuous; 2—4.5 mm long; widest
across seed area; with upper 1 different shape than
middle one, lower 1 different shape than middle one, or
upper 1 different shape than lower 1; D-shaped. Epicarp
dull; monochrome; with surface texture uniform or not
uniform, with patches of different texture not restricted
to the base and apex; glabrous, pubescent and indurate,
or pubescent but soon deciduous; with 1 type of
pubescence; pilose, puberulent, or villous; with
pubescence gray; with pubescence uniformly distrib-
uted; with simple hairs; pliable; with hair bases plain;
eglandular; without spines; not smooth; with elevated
features; longitudinally veined relative to fruit length or
reticulately veined (with 2 prominent longitudinal
veins); not tuberculate or tuberculate (minutely in S.
guianensis); not exfoliating; without cracks. Mesocarp
absent. Endocarp dull; monochrome; tan; smooth;
septate; with septa thicker than paper, firm; with the
septa eglandular; coriaceous to chartaceous; not

exfoliating; remaining fused to epicarp; entire. Seeds 1
or 2; length parallel with fruit length; neither overlap-
ping nor touching; in 1 series. Funiculus less than 0.5
mm long; of 1 length only; thick; straight. Aril absent.

Seed 1.9-3 X 1.4-2.5 X 0.6-1.2 mm; not overgrown; not

angular; asymmetrical; ovate or reniform (with promi-
nent radicle lobe (beaklike)); compressed; with visible
radicle and cotyledon lobes; without umbo on seed
faces. Testa not adhering to endocarp; glossy; not
maodified by a bloom; colored; monochrome; black,
brown (to reddish-brown), or tan; smooth; chartaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform; between cotyledon and radicle |obe;
flush; not within corona, halo, or rim. Lens discernible;
less than 0.5 mm in length; with margins curved;
circular; not in groove of raphe; adjacent to hilum; 0.5
mm from hilum; mounded; dissimilar color from testa;
darker than testa; black; not within corona, halo, or rim.
Endosperm present or absent; thin; 1/2 covering entire
embryo; adnate to testa. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; not folded; margin not entire 180
degrees from base of radicle; similar at apex; partially
concealing radicle; split over radicle; with lobes; with
lobes not touching; with the interface division terminat-
ing at base of radicle; without margins recessed;
yellow; inner face flat; glabrous around base of radicle.
Embryonic axis deflexed; oblique to length of seed.
Radicle bulbose; |obe tip curved; deflexed and parallel
to cotyledon width; centered between cotyledons; less
than 1/2 length of cotyledons. Plumule rudimentary;
glabrous.

Distribution: United States, West Indies, Mexico, Central

America, South America (to northern Argentina and
Galapagos Islands), central and southern Africa,
Madagascar, southern India, Sri Lanka, and adventive
in Indonesiato Australia.

Notes: Mohlenbrock (1957) revised Stylosanthes and

amended his revision (Mohlenbrock 1963). Kirkbride
and Kirkbride (1987) established the correct names for
the two sectionsin the genus, and our studied species
were obtained nearly equally from both sections.
Mohlenbrock (1963) provided a key and fruit illustra-
tions of the 30 species that he recognized. Mohlenbrock
(1957) noted that the lower (of two) articlesis usually
densely pilose to glabrescent and aborted to fertile
while the upper articleis glabrous or puberulent to



sericeous to minutely tuberculate. The relative beak-
upper article lengths are diagnostic. T'Mannetje (1984)
reported on the species of this genus and has excellent
fruit drawings. Burkart (1952) and Sousa Costa and
Ferreira (1984) contain excellent fruit and seed draw-
ings. Reis and Martins (1989a,b) presented interesting
data on seed germination of apical and basal section
seeds and on the distributional potential of the upper
one-half of the legume versus the lower one-half of the
legume. Some species of Stylosanthes have agronomic
potential, especially in Australiaand South America
(Stace and Edye 1984).
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Sylosanthes: S. guianensis (J.B.C.F. Aublet) O.P. Swartz
(D—F), S spp. (A-C). A, Articles (X 4.7); B, fruit beaks
(coiled, hooked, and straight) (X 10); C, seeds (X 6.8);
D-E, testa (X 50, X 1000); F, embryos (X 8).
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Genus: Arachis C. Linnaeus

Phylogenetic Number: 14.26.

Tribe: Aeschynomeneae.

Subtribe: Stylosanthinae.

Species Studied—Speciesin Genus: 18 spp.—71 spp.

Fruit alegume; unilocular; 0.8-6 X 0.5-2.1 X 0.5-2.1cm;

with deciduous corolla; with deciduous calyx; without
orifice formed by curving of fruit or fruit segments;
straight; not plicate; not twisted; asymmetrical or
symmetrical; oblong, ovate, or irregular; when asym-
metrical with both sutures unequally curved; not
inflated; terete; without beak; rounded at apex; apex
oblique or right-angled with longitudinal axis of fruit;
rounded at base; base oblique with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous; seed chambers externally visible or
invisible; with the raised seed chambers not torul ose.
Fruit margin constricted or not constricted; constricted
along both margins; without sulcus; plain. Fruit
nonstipitate. Fruit indehiscent. Replum invisible.
Epicarp dull; monochrome; tan; glabrous; eglandular;
without spines; not smooth; with elevated features;
reticulately veined; not tuberculate; not exfoliating;
without cracks. Mesocarp thick; surface uniformly
veined; 1-layered; without balsamic vesicles; without
fibers; firm-walled open empty cells; coriaceous.
Endocarp dull; monochrome; white; cobwebby or
scurfy; nonseptate; chartaceous; not exfoliating;
remaining fused to epicarp; entire. Seeds 1-3; length
parallel with fruit length; touching; in 1 series. Funicu-
lusless than 0.5 mm long; of 1 length only; thick;
straight. Aril absent.

Seed 7-25 X 4-15 X 4-15 mm; overgrown, 1 seed filling

entire fruit cavity or not overgrown; angular or not
angular; asymmetrical; elliptic, oblong, or ovate; terete;
with visible radicle and cotyledon lobes; without umbo
on seed faces. Testa not adhering to endocarp; dull; not
maodified by a bloom; colored; monochrome or
bichrome (reddish-brown and white); reddish brown or
white; glabrous; smooth or not smooth; with elevated
features; veined; chartaceous. Fracture lines absent.
Rim absent. Raphe not visible. Hilum fully concealed;
concealed by funicular remnant; without faboid split;
larger than punctiform; 2 mm long; with curved outline;
dliptic; subapical to radicletip; flush; not within
corona, halo, or rim. Lens not discernible. Endosperm

absent or present (according to Kubicek (1970) and see
Notes); trace; 1/2 covering entire embryo; adnate to
testa. Cotyledons smooth; both outer faces convex; both
the same thickness; both more or less of equal length;
not folded; margin entire 180 degrees from base of
radicle; similar at apex; partially concealing radicle;
split over radicle; with lobes; with |obes not touching;
with the interface division terminating at base of
radicle; without margins recessed; tan; inner face flat;
glabrous around base of radicle. Embryonic axis
straight; parallel to length of seed. Radicle bulbose;
lobe tip straight or curved; straight with embryonic
axis; centered between cotyledons; less than 1/2 length
of cotyledons. Plumule well developed; glabrous.

Distribution: Eastern South America; introduced and

cultivated elsewhere.

Notes: Hoehne (1940) and Hermann (1954) monographed

the genus, and Resslar (1980) reviewed the nomencla-
ture. Rudd (1981a) used the same number of recog-
nized species as Resslar, and both noted that possibly
40 (Rudd) to 70 (Resslar) species were undescribed.
Wynne and Halward (1989) recognized 33 species,
including several nomum nuda species names.
Krapovickas and Gregory (1994) monographed Arachis
and recognized 69 species in the genus. Several new
species of Arachis have been discovered since publica-
tion of Krapovickas and Gregory’s monograph (José
F.M. Valls, personal communication, 1994). Kubicek
(1970) stated that “contrary to reports by other investi-
gators the endosperm appeared to be present asasingle
layer which covers the cotyledons in mature seeds.”
Gregory and Gregory (1979) studied interspecific
hybrids. Bentham (1841) compared the structures and
affinities of Arachis and Voandzeia (now Vigna 10.65).
Charles F. Simpson, USDA/ARS, made a major
contribution of seeds and fruits to the U.S. Nationa
Seed Herbarium (BARC).

Arachis: A. hypogaea C. Linnaeus (C-E), A. spp. (A-B). A,

Fruitsand valve (X 1.1); B, seeds (X 2); C-D, testa
(X 50, X 1000); E, embryos (X 2.5).






Adesmieae (15.01)

Genus: Adesmia A.-P. de Candolle

Phylogenetic Number: 15.01.

Tribe: Adesmieae.

Species Studied—Speciesin Genus. 35 spp.—ca. 230 spp.

Fruit aloment; 1.2-3 X 2.5—7 X 0.05-0.2 cm; with decidu-

ous corolla; with deciduous calyx; straight or curved (or
dlightly curved); not plicate; not twisted; asymmetrical;
when asymmetrical with 1 straight and 1 curved suture;
narrowing in several places, resembling Desmodium
fruit; not inflated; flattened or compressed; without
beak; rounded at apex; apex aligned with longitudinal
axis of fruit; rounded at base; base aligned with
longitudinal axis of fruit; with the apex and base
uniform in texture; membranous; seed chambers
externally visible; with the raised seed chambers not
torulose. Fruit margin constricted only on 1 margin;
without sulcus; embellished; with prickles. Fruit wings
absent. Fruit substipitate. Fruit with al layers dehiscing
(occasionally: Burkart (1967, p. 491)) or indehiscent;
splitting along sutures. Dehiscence of valves passive.
Replum invisible. Loment segments (articles) incon-
spicuous; 4-12 mm long; widest across seed area; with
all essentialy similar in shape; triangular or D-shaped.
Epicarp dull; monochrome; black, brown (to reddish
brown), or tan; glabrous or pubescent but soon decidu-
ous, with 1 type of pubescence; pilose, tomentose, or
villous; with pubescence golden, gray-brown, red, gray,
or tan; with smple or complex hairs; with plumose or
bristle-like hairs (up to 1 cm long); stiff or pliable; with
hair bases plain; straight; straight at apex; eglandular;
without spines; not smooth; with elevated features;
reticulately veined; not tuberculate; glandular dotted;
not exfoliating; without cracks. Mesocarp absent.
Endocarp dull; monochrome; tan; smooth; nonseptate;
chartaceous; not exfoliating; remaining fused to
epicarp. Seeds 1-12; length parallel with fruit length;
neither overlapping nor touching; in 1 series. Funiculus
lessthan 0.5 mm long; of 1 length only. Aril dry; rim-
aril; brown.

Seed 1.5-3.5 X 1.5-3.5 X 1-2.4 mm; overgrown, 1 seed
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filling entire fruit cavity; not angular (though at first
glance appearing to be angular) or angular; asymmetri-
cal; mitaform (or nearly so); mounded on 1 side and
straight on other side; with visible radicle and cotyledon
lobes; without umbo on seed faces. Testa not adhering

to endocarp; glossy; not modified by a bloom; colored;
monochrome, mottled, or streaked; with frequent
mottles; with frequent streaks; black, brown (to
reddish), or tan; with brown overlay; glabrous; smooth;
0sseous to coriaceous. Fracture lines absent. Rim
absent. Raphe not visible. Hilum fully concealed or
partially concealed; concealed by aril, aril remnant,
radicle lobe, or wing; with faboid split; with the lips of
the faboid split lighter colored than the rest of the hilum
and therefore conspicuous; punctiform; between
cotyledon and radicle lobe; recessed; within rim. Hilum
rim color darker than testa. Lens discernible; equal to or
greater than 0.5 mm in length; 1-2 mm long; with
margins curved; circular (as large as hilum); not in
groove of raphe; adjacent to hilum; mounded; dissimi-
lar color from testa; darker than testa; black; not within
corona, halo, or rim. Endosperm thin; 1/2 covering
entire embryo; adnate to testa. Cotyledons smooth;
outer face of 1 cotyledon flat and other cotyledon
convex; 1 thicker than the other; both more or less of
equal length; with both folded or not folded; not
sufficiently folded for inner face to touch itself; margin
entire 180 degrees from base of radicle; similar at apex;
not concealing radicle (nearly); split over radicle; with
lobes; with lobes not touching; with the interface
division terminating at base of radicle; without margins
recessed; white or yellow; inner face flat; glabrous
around base of radicle. Embryonic axis deflexed;
parallel to length of seed. Radicle linear; lobetip
straight; deflexed and parallel to cotyledon length;
centered between cotyledons; 1/2 to nearly length of
cotyledons, equaling length of cotyledons, or exceeding
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Montane and temperate South America (Peru

and southern Brazil to Tierradel Fuego).

Notes: Polhill (1981g) evaluated the phylogenetic position

of Adesmieae. For additional seed and fruit drawings,
see Burkart (1966, 1967), the latter a synopsis of the
genus. In his synopsis, Burkart compared the seeds of
A. bicolor (J.L.M. Poiret) A.-P. de Candolle to those of
Trifoliumrepens C. Linnaeus (Trifolieag, 21.06).
Ulibarri (1987) monographed the series Microphyllae
and included 33 species. Miotto and Leitéo filho (1993)
treated the Brazilian species of Adesmia. Most of our
fruit samples were composed of individual indehiscent
articles, and our data for entire fruits were derived from
the two papers of Burkart.
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Adesmia: A. aromatica A. Burkart (H), A. capitellata A.
Burkart (G), A. incana E. de Vogel (C-E), A.
lihuelensis A. Burkart (F), A. spp. (A-B). A, Fruits
(X 1.9); B, seeds (X 4.3); C-D, testa (X 50, X 1000);
E, embryos (X 10); F, bristlelike fruit hair (X 16)
redrawn from Burkart (1966); G, simple fruit hairs
(X 30) redrawn from Burkart (1966); H, plumose fruit
hair (X 15) redrawn from Burkart (1966).
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Galegeae (16.01-16.22)

Genus: Clianthus D.C. Solander ex J. Lindley
Phylogenetic Number: 16.01.

Tribe: Galegeae.

Subtribe: Coluteinae.

Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume; unilocular; up to 8 X 0.5-1 (assumed) X
0.5-1 (assumed) cm; with persistent calyx; with calyx
shorter than fruit; without orifice formed by curving of
fruit or fruit segments; slightly curved; not plicate; not
twisted; asymmetrical; oblong; when asymmetrical with
both sutures nearly straight; somewhat inflated; terete;
with beak; straight; with solid beak the same color and
texture as fruit; long tapered at apex; apex aligned with
longitudinal axis of fruit; long tapered at base; base
aligned or oblique (dlightly) with longitudinal axis of
fruit; with the apex and base uniform in texture;
coriaceous; seed chambers externaly invisible. Fruit
margin not constricted; without sulcus; plain. Fruit
wings absent. Fruit stipitate; with the stipe up to 10 mm
long. Fruit with all layers dehiscing; splitting along
suture. Dehiscence of valves along 1 suture; apical and
down; passive. Replum visible. Epicarp dull; mono-
chrome; dirty dark brown; glabrous; eglandular;
without spines; not smooth; with elevated features;
transversely veined relative to fruit length and reticu-
lately veined; not tuberculate; not exfoliating; without
cracks. Mesocarp thin; surface not veined; 1-layered;
without balsamic vesicles; without fibers; solid;
coriaceous. Endocarp dull; monochrome; brown; hairy;
nonseptate; chartaceous; not exfoliating; remaining
fused to mesocarp and epicarp; entire. Seeds many;
length parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus measured; 3-3.5 mm
long; of 1 length only; filiform; more or less straight.
Aril faintly present; dry; rim-aril; white.

Seed 3.54 X 3-3.5 X 1-1.3 mm; not overgrown; not
angular; asymmetrical; reniform; compressed; with
surface smooth; with visible radicle and cotyledon
lobes; without external groove between radicle and
cotyledon lobes; without hilar sinus; without umbo on
seed faces. Testa not adhering or partially adhering to
endocarp (seeds often with tuffs of endocarp hairs);
dull; not modified by a bloom; colored; monochrome or
mottled and streaked; with frequent mottles; with
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frequent streaks; reddish brown or tan (reddish); with
black overlay; glabrous; not smooth; with elevated
features; reticulate or wrinkled; coriaceous. Fracture
lines absent. Rim absent. Wings absent. Raphe not
visible. Hilum visible or fully concealed; concealed by
radicle lobe; with faboid split; with the lips of the
faboid split the same color as the rest of the hilum;
punctiform; marginal according to radicle tip; flush; not
within corona, halo, or rim. Lens discernible or not
discernible; less than 0.5 mm or equal to or greater than
0.5 mm in length; up to 0.5 mm long; with margins
straight or curved; linear or circular; not in groove of
raphe; adjacent to hilum; up to 0.5 mm from hilum;
mounded; same color as or dissimilar color from testa;
darker than testa; black; not within corona, halo, or rim.
Endosperm thick; covering entire embryo; adnate to
testa or embryo. Cotyledons smooth; both outer faces
convex; both the same thickness; both more or less of
equal length; not folded; margin entire 180 degrees
from base of radicle; similar at apex; not concealing
radicle; entire over radicle; without |obes; with the
interface division terminating at base of radicle; without
margins recessed; yellow or tan (reddish); inner face
flat; glabrous around base of radicle. Embryonic axis
deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
differentiated from cotyledon; bulbose; lobe tip straight;
deflexed and parallel to cotyledon length; centered or
not centered between cotyledons (radicle outside 1
cotyledon and inside other, therefore junctions for each
cotyledon different); less than 1/2 or 1/2 to nearly
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Northeastern New Zealand.

Notes: Traditionally this tribe has been called Galegeae.

Reveal (1997) reported that the name Astragal eae was
published before the name Galegeae. In accordance
with the International Code of Botanical Nomenclature
(Greuter et al. 1994), the oldest name for a taxon must
be used, so Reveal suggested that this tribe should be
called Astragaleae. In 1999, however, Reveal (1999)
reversed himself, so this tribe remains the Gal egeae.
Welsh (1960) reported on the Galegeae of the North-
Central United States. Sanderson and Liston (1995)
carried out cladistic analyses of Galegeae genera using
molecular data. They concluded that Galegeae is
paraphyletic, having given rise to the tribes Cicereae
(20), Hedysareae (18), Trifolieae (21), and Fabeae (19),
and therefore requiring a re-evaluation of the circum-
scription of Galegeae. Heenan (1995, 1998c), using



unpublished nuclear ribosomal DNA ITS data, con-
cluded that “ Carmichaelia (17.05) is nested within [the]
‘Astragalean clade’ of Galegeae” and isthe sister group
of Clianthus. He therefore supported the proposal of
Sanderson and Wojciechowski (1996) that
Carmichaelieae should not be recognized at the tribal
level, but instead should be included in Galegeae.
Because the seeds of Clianthus puniceus are so unlike
those of C. formsus (G. Don) N.C. Ford & JW.
Vickery, we are pleased with the transfer of the latter
species to Svainsona (16.02). Polhill (1981h) noted that
C. puniceus “isvirtually extinct.” We were unable to
study an entire fruit of this genus.
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Clianthus: C. puniceus (G. Don) D.C. Solander ex J.
Lindley (A-E). A, Broken fruit (X 2.2); B, seeds
(X 10); C-D, testa(x 50, X 1000); E, embryos (X 6).
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Genus: Swainsona R.A. Salisbury

Phylogenetic Number: 16.02.

Tribe: Galegeae.

Subtribe: Coluteinae.

Species Studied—Speciesin Genus:. 15 spp.—85 spp.

Fruit alegume; unilocular or bilocular (see also Astragalus
(16.15)); at least 1-5 X 0.3-2.5 X 0.1-0.35 cm; with
persistent calyx; with calyx shorter than fruit; without
orifice formed by curving of fruit or fruit segments;
straight or curved (slightly); not plicate; not twisted;
asymmetrical or symmetrical; linear, oblong, elliptic, or
falcate; when asymmetrical with both sutures parallelly
curved or nearly straight; not inflated or inflated;
flattened; with beak; straight or declined; with solid
beak the same color and texture as fruit; short tapered
or rounded at apex; apex aligned, oblique, or right-
angled with longitudinal axis of fruit; short tapered at
base; base right angled or oblique with longitudinal axis
of fruit; with the apex and base uniform in texture;
membranous, coriaceous, or ligneous; seed chambers
externally invisible. Fruit margin not constricted;
without sulcus; plain. Fruit wings absent. Fruit stipitate,
substipitate, or nonstipitate; with the stipe at least up to
10 mm long. Fruit indehiscent or with all layers
dehiscing (to tardily dehiscent); splitting along suture.
Dehiscence of valves along 1 suture; medial and up and
down; passive. Replum invisible. Epicarp dull; mono-
chrome; brown; glabrous or pubescent and indurate;
with 1 type of pubescence; villous; with pubescence
gray; with pubescence uniformly distributed; with
simple hairs; pliable; with hair bases plain; eglandular;
without spines; not smooth; with elevated features;
reticulately veined and transversely veined relative to
fruit length; not tuberculate or tubercul ate (bases of
hairs); wrinkled; not exfoliating; without cracks.
Mesocarp absent. Endocarp dull; monochrome; tan;
smooth; nonseptate; chartaceous; not exfoliating;
remaining fused to epicarp; entire. Seeds few to
numerous, length parallel (assumed) with fruit length;
assumed overlapping; in 2 or more series. Funiculus
measured; up to at least 2 mm long; of 1 length only;
filiform; S-curved. Aril dry; rim-aril; white.

Seed 3.54 X 3-3.5 X 1 mm; not overgrown; not angular;
asymmetrical; reniform; compressed; with surface
smooth; with visible radicle and cotyledon lobes; with
external groove between radicle and cotyledon lobes;
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with external groove between radicle and cotyledon
|obes same color as testa; without or with deep hilar
sinus; without umbo on seed faces. Testa not adhering
to endocarp; dull; not modified by a bloom; colored;
monaochrome; reddish brown; glabrous; not smooth or
smooth; with elevated features; reticul ate; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum partially or fully concealed; con-
cealed by radicle lobe; with faboid split; with the lips of
the faboid split the same color as the rest of the hilum;
punctiform; between cotyledon and radicle lobe; flush;
within halo or not within corona, halo, or rim. Hilum
halo color lighter than testa. Lens discernible; less than
0.5 mm or equal to or greater than 0.5 mm in length;
0.5 mm long; with margins straight; linear; not in
groove of raphe; confluent with hilum; mounded;
dissimilar color from testa; darker than testa; black; not
within corona, halo, or rim or within halo. Lens halo
color lighter than testa. Endosperm thick; covering
entire embryo; adnate to embryo. Cotyledons smooth;
outer face of 1 cotyledon flat and other cotyledon
convex; both the same thickness; both more or less of
equal length; not folded; margin entire 180 degrees
from base of radicle; similar at apex; not concealing
radicle; entire over radicle; without |obes; with the
interface division terminating at base of radicle; without
margins recessed; tan; inner face flat; glabrous around
base of radicle. Embryonic axis deflexed; obliqueto
length of seed; without ajoint evident between the
radicle and the cotyledons. Radicle bulbose; |obe tip
straight or hooked; deflexed and parallel to cotyledon
length; centered between cotyledons; 1/2 to nearly
length of cotyledons. Plumule rudimentary; glabrous.

Distribution: Australia (most species) and southern New

Zedland (S. novae-zelandiae J.D. Hooker).

Notes: Thompson (1993) monographed Svainsona and

recognized 85 species, the count that we used. Although
fruits are seldom collected for most species, the fruits
have great phylogenetic and diagnostic significance for
the species. Thompson regarded the primitive and most
unmodified fruits to be greatly inflated with seeds that
are “erratic in their maturing into viable seeds.” She
also noted that “seeds have proved difficult to study,
few being available in the mature state and those
seeming to be somewhat inconsistent in size, shape,
surface sculpturing and colour.” Species of Swainsona,
containing swainsonine, are awell known cause of
livestock poisoning. Swainsona in Australia has many
parallels with Astragalus (16.15) in North America.



Thompson transferred Clianthus (16.01) formosus (G.
Don) N.C. Ford & JW. Vickery to Swainsona. Heenan
(1998c) carried out phylogenetic analyses of the
Carmichaelia (17.05) complex, Clianthus, and 13

species of Swainsona, including S. novae-zelandiae J.D.

Hooker. He concluded that “ Swainsona is polyphyletic
if S. novae-zelandiae isincluded,” and recommended
the segregation of S. novae-zelandiae as a monotypic
genus. The genus Montigena P.B. Heenan (Heenan
1998h) was established with the single New Zealand

species M. novae-zelandiae (J.D. Hooker) P.B. Heenan.

We have chosen to include M. novae-zelandiae in
Swainsona pending an expression of a consensus
opinion on the status of Montigena by the taxonomic
community.
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Swainsona: S. maccullochiana F.H. Mueller (C-E), S. spp.
(A-B). A, Fruitsand valve (X 1.3); B, seeds (X 6.4);
C-D, testa (X 50, X 1000); E, embryos (X 6).

820






Genus. Sutherlandia R. Brown

Phylogenetic Number: 16.03.

Tribe: Galegeae.

Subtribe: Coluteinae.

Species Studied—Speciesin Genus:. 5 spp.—6 spp.

Fruit alegume; unilocular; 4-6 X 2-3.5 cm; with persistent

calyx; with calyx shorter than fruit; without orifice
formed by curving of fruit or fruit segments; straight;
not plicate; not twisted; asymmetrical; oblong or
circular; when asymmetrical with both sutures
paralelly curved; inflated; without or with beak;
hooked; with solid beak the same color and texture as
fruit; short tapered at apex; apex oblique or right-angled
with longitudinal axis of fruit; tapered at base; base
oblique or right angled with longitudinal axis of fruit;
with the apex and base uniform in texture; chartaceous;
seed chambers externally invisible. Fruit margin not
constricted; without sulcus; plain. Fruit wings absent.
Fruit substipitate. Fruit indehiscent. Replum invisible.
Epicarp dull or glossy; monochrome (and transparent);
tan to purplish tan; glabrous; eglandular; without
spines; not smooth; with elevated features; reticul ately
veined; not tuberculate; wrinkled; not exfoliating;
without cracks. Mesocarp absent. Endocarp absent.
Seeds 11-17; length transverse to fruit length; neither
overlapping nor touching; in 2 or more series. Funicu-
lus measured; up to 3 mm long; of 1 length only; nearly
thick; straight or curved. Aril dry; rim-aril; tan.

Seed 2-3.7 X 1.7-3 X 0.7-1.3 mm; not overgrown; not
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angular; asymmetrical; mitaform or reniform; com-
pressed; with surface smooth; with visible radicle and
cotyledon lobes; with external groove between radicle
and cotyledon lobes; with external groove between
radicle and cotyledon lobes same color as testa; with
shallow hilar sinus; without umbo on seed faces. Testa
not adhering to endocarp; dull; not modified by a
bloom; colored; monochrome; black or brown (blackish
to reddish); glabrous; not smooth; with recessed
features; pitted with small separate pits; coriaceous.
Fracture lines absent. Rim absent. Wings absent. Raphe
not visible. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform; between cotyledon and radicle |obe;
recessed; not within corona, halo, or rim or within halo.
Hilum halo color lighter than testa. Lens discernible or
not discernible; less than 0.5 mm or equal to or greater

than 0.5 mm in length; 0.5 mm long; with margins
curved; more or less circular; not in groove of raphe;
confluent with hilum; barely mounded; same color as
testa; not within corona, halo, or rim. Endosperm thick;
covering entire embryo; adnate to embryo. Cotyledons
smooth; both outer faces convex; both the same
thickness; both more or less of equal length; not folded;
margin entire 180 degrees from base of radicle; similar
at apex; not concealing radicle; entire over radicle;
without lobes; with the interface division terminating at
base of radicle; without margins recessed; tan; inner
face flat; glabrous around base of radicle. Embryonic
axis deflexed; oblique to length of seed; without ajoint
evident between the radicle and the cotyledons. Radicle
bulbose; lobe tip straight; deflexed and parallel to
cotyledon length; centered between cotyledons; 1/2 to
nearly length of cotyledons. Plumule rudimentary;
glabrous.

Distribution: South Africa, extending to Nambia and

Botswana; naturalized on Mexican, Bolivian, and
Argentian plateaux.

Notes: Schrire and Andrews (1992) briefly reviewed the

systematics of the cultivated species, and their species
number isused. The fruit wall of Sutherlandia is very
thin and transparent. Using a dissecting microscope,
only asingle layer could be discerned, and it was
presumed to be the epicarp. It isan unusual condition to
have both the mesocarp and endocarp absent.

SQutherlandia: S. frutescens (C. Linnaeus) R. Brown (B-E),

S spp. (A). A, Fruits (X 1.2); B, seeds (X 6.6); C-D,
testa (X 50, X 1000); E, embryos (X 9).






Genus: Lessertia A.-P. de Candolle

Phylogenetic Number: 16.04.

Tribe: Galegeae.

Subtribe: Coluteinae.

Species Studied—Speciesin Genus. 10 spp.—ca. 50 spp.

Fruit alegume; unilocular; 0.94 X 0.5-2 X 0.05-0.12 cm;

with persistent calyx; with calyx shorter than fruit;
without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; symmetrical
or asymmetrical; oblong, ovate, elliptic, linear
(broadly), or circular (somewhat); when asymmetrical
with 1 straight and 1 curved suture, both sutures
unequally curved, or both sutures parallelly curved;
widest near middle or D-shaped; not inflated or
inflated; compressed, flattened, or terete; with beak;
straight; with solid beak the same color and texture as
fruit; short tapered or rounded at apex; apex aligned or
oblique with longitudinal axis of fruit; short tapered or
rounded at base; base aligned with longitudinal axis of
fruit; with the apex and base uniform in texture;
chartaceous; seed chambers externally visible; with the
raised seed chambers torulose. Fruit margin not
constricted; without sulcus; plain. Fruit wings absent
(though whole fruit winglike). Fruit substipitate. Fruit
indehiscent or with all layers dehiscing (gaping at
length at apex or subdehiscent); splitting along suture
(at least apex). Dehiscence of valves along 1 suture;
apical and down (apex only) or media and up and
down (when gaping); passive. Repluminvisible.
Epicarp dull (and usually transparent); monochrome or
multicolored; mottled and streaked; tan to reddish tan;
with black or purple overlay; glabrous or pubescent and
indurate; with hairs erect or appressed; with 1 type of
pubescence; puberulent; with pubescence gray; with
pubescence uniformly distributed; with simple hairs;
pliable; with hair bases plain; glandular; with glandular
dots (reddish-brown); without spines; not smooth; with
elevated features; reticulately veined; not tuberculate;
wrinkled; not exfoliating; without cracks. Mesocarp
absent. Endocarp dull; monochrome; tan; smooth;
nonseptate; chartaceous; not exfoliating; remaining
fused to epicarp; entire. Seeds 1-9; length oblique or
parallel with fruit length; neither overlapping nor
touching; in 1 series. Funiculus measured; up to 3 mm
long; of 1 length only; filiform; straight, curved, or
hooked and contorted (somewhat near apex). Aril dry;
rim-aril; white.

Seed 2.54.5 X 2-3.5 X 1-1.3 mm; not overgrown; not

angular; asymmetrical; mitaform or reniform; com-
pressed; with surface smooth; with visible radicle and
cotyledon lobes; with or without external groove
between radicle and cotyledon lobes; with external
groove between radicle and cotyledon |obes same color
as testa; without hilar sinus; without umbo on seed
faces. Testa not adhering to endocarp; dull; not modi-
fied by a bloom; colored; monochrome; reddish to
greenish brown or black (reddish); glabrous; smooth or
not smooth; with elevated features; wrinkled; coria-
ceous. Fracture lines absent. Rim absent. Wings absent.
Raphe not visible or visible; from hilum to lens; not
bifurcating; color of or darker than testa; reddish
brown; flush. Hilum visible; with faboid split; with the
lips of the faboid split the same color as the rest of the
hilum; punctiform; between cotyledon and radicle |obe;
recessed; within halo. Hilum halo color lighter than
testa. Lens discernible or not discernible; less than 0.5
mm in length; with margins curved; circular; not in
groove of raphe; adjacent to hilum; 0.3 mm from hilum;
mounded; same or similar color as testa; darker than
testa; reddish brown; not within corona, halo, or rim.
Endosperm thick; covering entire embryo; adnate to
embryo. Cotyledons smooth; both outer faces convex;
both the same thickness; both more or less of equal
length; not folded; margin entire 180 degrees from base
of radicle; similar at apex; partially concealing radicle;
entire over radicle; without lobes; with the interface
division terminating at base of radicle; without margins
recessed; yellow or white; inner face flat; glabrous
around base of radicle. Embryonic axis deflexed;
oblique to length of seed; with ajoint evident between
the radicle and the cotyledons. Radicle bulbose; lobe tip
straight; deflexed and parallel to cotyledon length;
centered between cotyledons; less than 1/2 length of
cotyledons. Plumule rudimentary; glabrous.

Distribution: Eastern tropical Africato South Africa.

Lessertia: L. benguellensis J.G. Baker (C-E), L. spp. (A-B).

A, Fruitsand valves (X 1.3); B, seeds (X 5.3); C-D,
testa (X 50, X 1000); E, embryos (X 5).






Genus: Colutea C. Linnaeus

Phylogenetic Number: 16.05.

Tribe: Galegeae.

Subtribe: Coluteinae.

Species Studied—Speciesin Genus. 11 spp.—28 spp.

Fruit alegume; unilocular; 3—7 X 2-3 X 2-3 cm; with

deciduous calyx; without orifice formed by curving of
fruit or fruit segments; straight; not plicate; not twisted;
asymmetrical or symmetrical; elliptic; when asym-
metrical with both sutures parallelly curved; inflated;
terete; without or with beak; straight or declined; with
solid beak the same color and texture as fruit; long
tapered, tapered, or short tapered at apex; apex aligned
with longitudinal axis of fruit; short tapered or rounded
at base; base aligned or oblique with longitudinal axis
of fruit; with the apex and base uniform in texture;
membranous or fragile (more or less), thinner than
chartaceous like Trifolium (21.06); seed chambers
externally invisible. Fruit margin not constricted;
without sulcus; plain. Fruit wings absent. Fruit stipitate,
substipitate, or nonstipitate; with the stipe up to 10 mm
long. Fruit indehiscent or with all layers dehiscing (at
apex); splitting along sutures (at apex). Dehiscence of
valves passive. Replum invisible. Epicarp dull;
monochrome or multicolored; mottled and streaked;
tan; with purple overlay; glabrous or pubescent but
soon deciduous; with 1 type of pubescence; with
pubescence uniformly distributed; with simple hairs;
pliable; eglandular; without spines; not smooth; with
elevated features; reticulately veined; not tuberculate;
wrinkled (on drying); not exfoliating; without cracks.
Mesocarp present or absent; thin; surface not veined; 1-
layered; without bal samic vesicles; without fibers;
solid; chartaceous. Endocarp dull; monochrome; tan;
smooth; nonseptate; chartaceous; not exfoliating;
remaining fused to mesocarp and epicarp or to epicarp;
entire. Seeds 12-15; length transverse to fruit length;
neither overlapping nor touching; in 1 series. Funiculus
measured; 2 mm long; of 1 length only; filiform or
thick; straight or curved. Aril dry; tongue-aril; tan.

Seed 24.5 X 24 X 1-1.8 mm; not overgrown; not

angular; asymmetrical; oblong or reniform (sub-);
compressed; with surface smooth; with or without
visible radicle and cotyledon lobes; without external
groove between radicle and cotyledon lobes; without
hilar sinus; without umbo on seed faces. Testa not

adhering to endocarp; dull; not modified by a bloom;
colored; monochrome or streaked (faintly and occasion-
aly); with infrequent streaks; dark reddish or blackish
brown or black (nearly); with tan (greenish) overlay;
glabrous; smooth or not smooth; with recessed features,
pitted with small separate pits; coriaceous. Fracture
lines absent. Rim absent. Wings absent. Raphe not
visible. Hilum partially concealed; concealed by aril;
with faboid split; with the lips of the faboid split the
same color asthe rest of the hilum; larger than puncti-
form; 0.5 mm long; with curved outline; circular;
marginal according to radicletip or between cotyledon
and radicle lobe; recessed; within rim. Hilum rim color
lighter than testa. Lens not discernible or discernible
(faint); equal to or greater than 0.5 mm in length; 1 mm
long; with margins straight or curved; elliptic or
oblong; not in groove of raphe; adjacent to hilum; 0.2
mm from hilum; mounded; similar color as testa; lighter
than testa and darker than testa; reddish brown or tan
(reddish); not within corona, halo, or rim. Endosperm
present (clear to reddish-tan); thick; covering entire
embryo; adnate to embryo. Cotyledons smooth; both
outer faces convex; both the same thickness; both more
or less of equal length; not folded; margin entire 180
degrees from base of radicle; similar at apex; not
concealing radicle; entire over radicle; without |obes;
with the interface division terminating at base of
radicle; without margins recessed; light reddish tan or
yellow; inner face concave; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; without ajoint evident between the radicle and
the cotyledons. Radicle bulbose; deflexed and parallel
to cotyledon length; centered between cotyledons; less
than 1/2 or 1/2 to nearly length of cotyledons. Plumule
rudimentary; glabrous.

Distribution: Mediterranean region to eastern and northeast-

ern Africaand China and the Himalayas.

Colutea: C. orientalis P. Miller (C-E), C. spp. (A-B). A,

Fruits (closed and dehisced) (X 0.9); B, seeds (X 3.8);
C-D, testa (X 50, X 1000); E, embryos (X 7).
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Genus: Oreophysa (A.A. von Bunge ex P.E. Boissier) J.F.N.

Bornmueller
Phylogenetic Number: 16.06.
Tribe: Galegeae.
Subtribe: Coluteinae.
Species Studied—Speciesin Genus. 1 sp.—1 sp.

Fruit alegume; unilocular; 2.7-4 X 2 X 2 (assumed) cm;
with persistent calyx; with calyx shorter than fruit;
without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; asymmetri-
cal; ovate, oblong, or obovate; when asymmetrical with
1 straight and 1 curved suture or both sutures parallelly
curved; widest near middle or D-shaped; inflated;
terete; without beak; rounded at apex; apex aligned or
oblique with longitudinal axis of fruit; rounded at base;
base aligned with longitudinal axis of fruit; with the
apex and base uniform in texture; membranous or
chartaceous; seed chambers externally invisible. Fruit
margin not constricted; without sulcus; plain. Fruit
wings absent. Fruit substipitate. Fruit with al layers
dehiscing (apex); splitting along sutures (apical only).
Dehiscence of valves along both sutures; passive.
Replum invisible. Epicarp glossy; monochrome or
multicolored; mottled and streaked; tan; with purple
overlay (faintly); glabrous; eglandular; without spines;
not smooth; with elevated features; reticulately veined;
not tubercul ate; wrinkled; not exfoliating; without
cracks. Mesocarp absent. Endocarp dull; monochrome;
tan; smooth; nonseptate; chartaceous; not exfoliating;
remaining fused to epicarp; entire. Seeds 34 (as-
sumed); length parallel with fruit length; neither
overlapping nor touching; in 1 series. Funiculus less
than 0.5 mm long; of 1 length only; thick; straight. Aril
absent.

Seed 6 X 6 X 2 mm; not overgrown; not angular; asym-
metrical; mitaform; compressed; with surface smooth;
with visible radicle and cotyledon lobes; with external
groove between radicle and cotyledon |obes; with
external groove between radicle and cotyledon |obes
same color as testa; without hilar sinus; without umbo
on seed faces. Testa not adhering to endocarp; dull; not
modified by a bloom; colored; monochrome; reddish
brown; glabrous; smooth; coriaceous. Fracture lines
absent. Rim absent. Wings absent. Raphe not visible.
Hilum visible; with faboid split; with the lips of the
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faboid split the same color as the rest of the hilum;
punctiform; between cotyledon and radicle lobe; flush;
not within corona, halo, or rim. Lens discernible; equal
to or greater than 0.5 mm in length; 0.7 mm long; with
margins straight; linear; not in groove of raphe;
adjacent to hilum; 0.3 mm from hilum; flush; dissimilar
color from testa; lighter than testa; black; not within
corona, halo, or rim. Endosperm thin; covering entire
embryo; adnate to testa. Cotyledons smooth; both outer
faces convex; both the same thickness; both more or
less of equal length; margin entire 180 degrees from
base of radicle; similar at apex; not concealing radicle;
entire over radicle; without lobes; with the interface
division terminating at base of radicle; without margins
recessed; green; inner face flat; glabrous around base of
radicle. Embryonic axis deflexed; oblique to length of
seed; with ajoint evident between the radicle and the
cotyledons. Radicle linear; lobe tip straight; deflexed
and parallel to cotyledon length; centered between
cotyledons; less than 1/2 length of cotyledons. Plumule
rudimentary; glabrous.

Distribution: Northern Iran.

Notes: Jaubert and Spach (1843, plate 64) provides excellent

fruit and seed drawings.

Oreophysa: O. microphylla (H.F. Jaubert & E. Spach) K.

Browicz (A-E). A, Fruit (X 2.1); B, seed (X 8.3); C-D,
testa (X 50, X 1000); E, embryos (X 8).






Genus: Shaerophysa A.-P. de Candolle

Phylogenetic Number: 16.07.

Tribe: Galegeae.

Subtribe: Coluteinae.

Species Studied—Speciesin Genus. 1 sp.—2 spp.

Fruit alegume; unilocular; 1.3-2.4 X 0.9-2 X 0.5-1.2 cm;

with persistent calyx; with calyx shorter than fruit;
without orifice formed by curving of fruit or fruit
segments; straight; not plicate; not twisted; asymmetri-
cal; oblong; when asymmetrical with both sutures
nearly straight; inflated; terete; with beak (fragile) or
without; straight; with solid beak the same color and
texture as fruit; rounded at apex; apex oblique with
longitudinal axis of fruit; rounded at base; base aligned
with longitudinal axis of fruit; with the apex and base
uniform in texture; membranous (but firm); seed
chambers externally invisible. Fruit margin not con-
stricted; with sulcus; plain. Fruit wings absent. Fruit
stipitate or substipitate; with the stipe up to 0.6 mm
long. Fruit indehiscent or with al layers dehiscing
(scarcely). Dehiscence of valves passive. Replum
invisible. Epicarp dull; monochrome; tan; glabrous;
without spines; not smooth; with elevated features;
reticulately veined and transversely veined relative to
fruit length; not tuberculate; wrinkled; not exfoliating;
without cracks. Mesocarp absent. Endocarp dull;
monochrome; tan; spongy; nonseptate; chartaceous; not
exfoliating; remaining fused to epicarp; entire. Seeds at
least 40; length oblique or transverse to fruit length;
overlapping or touching; in 2 or more series. Funiculus
measured; 1-2 mm long; of 1 length only; filiform
(more so than thick); curved, straight, and hooked. 